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THE INDUSTRIAL SOUTH-TALLAPOOSA, GA. 
Leaving Washington at 11 P. M., the traveler is due 
at Atlanta, Gra., at 10 the following night, making the 
run of 648 miles in less than 24 hours. The journey is 
over the Piedmont Air Line, a portion of the great 
Richmond and Danville system, heavy steel rails and 




Fig. 1.-H0W TO REACH THE NEW SOUTH. 

stone ballasted throughout. A correspondent of the 
Scientific American says : " To one who has never 
seen this section of our country, the trip is a revela- 
tion. Progress and improvement are everywhere indi- 
cated. Iron bridges have replaced the wooden. Be- 
tween Atlanta, Gra., and Charlotte, N. C, the entire 
distance was covered at a rate exceeding 42 miles an 
hour. As shown by the accompanying map, many of 
the important places in the South, to which public at- 
tention is now attracted, are reached by this route. 

"Tallapoosa, in the language of the Cherokee In- 
dians, signifies 'Golden River, 1 and this name rightly 
belongs to the place. For ages the washings from the 
mountains have carried rich deposits of gold into the 
adjoining creeks flowing into the Tallapoosa River, 
and these deposits can be readily found with the 
miner's pan. Tallapoosa might be termed properly a 
mountain city, as it is located in the highlands of 
northern Georgia on the Piedmont plateau, 1,200 feet 
above the sea level. The land is not level, but rolling, 
and there is not a spot within the city limits or for 
miles around where water stands or becomes stagnant. 
This affords natural drainage, and half an hour after a 
heavy rain the surface water has disappeared and there 



is no mud. The river, a clear mountain stream, 2% 
miles from the city proper and 100 feet below it, encir- 
cles it on the northwest and west sides, and this, with 
Walker's Creek on the east, thoroughly drains the en- 
tire place. The city is shaded with almost every va- 
riety of deciduous trees, such as oak, walnut, maple, 
holly, chestnut, wild cucumber, and magnolia. 



work in securing population from the North was not 
begun until about eighteen months ago, and the place 
in that time has grown from 700 to nearly 3,500, and 
the factories now in operation and approaching com- 
pletion will require the employment of hundreds of ad- 
ditional people. The population of the city will be at 
least 5,000 by the end of the present year. 




Fi". 2. -TALLAPOOSA BLAST FURNACE-CAPACITY, 50 TONS A DAY. 



"The climate of Tallapoosa, both for summer and 
winter residence, is unequaled. The average tempera- 
ture in the summer of 1889 was 76 degrees, while but 
once did the thermometer reach 92 degrees. The nights 
during the summer are invariably cool, and it is the ex- 
ception when a blanket is not needed." 

Our correspondent continues : " We have made a care- 
ful investigation of the advantages of Tallapoosa, visit- 
ing it twice within the last three months, and have not 
been able to find any location that could compare with 
it in bracing air, clear water, and rolling ground, which 
gives natural drainage and adds so much to the land- 
scape. 

•' The Georgia Pacific Railroad laid its tracks through 
the place in 1884, and in 1887 it had but 400 inhabitants, 
and these located in what is now called Oldtown, nearly 
a mile from the present center. In 1887, the Tallapoosa 
Land, Mining, and Manufacturing Co. secured 2,500 
acres of desirable property in and surroundingthe city 
and over 3,000 acres of mineral land adjacent, and com- 
menced an extensive system of improvements and de- 
velopments. Streets and avenues have been laid out 
and graded, and factories erected, until to-day Talla- 
poosa is one of the wonders of the new South. Active 



"The following record of the past eight months in 
locating new industries is remarkable, many of them 
being now in active operation : 

To employ. 

Iron furnace 150 hands. 

Cotton mill and bleachery 150 ** 

Edison electric light plant 10 " 

Jeans and overall factory 50 " 

Foundry and machine work 50 " 

Soap factory 50 " 

Cotton hosiery mills 125 i4 

Pressed brick works 25 ** 

Tallapoosa distillery 25 " 

Glassworks 100 " 

Tallapoosa Cahinet Company 75 " 

Tallapoosa Reclining Chair Company 75 '* 

Tallapoosa cigar factory 25 u " 

Tallapoosa Knitting Manufacturing Company 135 " 

Tallapoosa Blacking Manufacturing Company 15 " 

Tallapoosa bolting works 10 " 

Tallapoosa city water works 10 " 



" Making a total of 1,080 hands that will be employed 
when all of the factories that are now in operation and 
are being built are running. 

"The Tallapoosa furnace has a capacity of from 40 

{Continued on page 345.) 





Fig. 3, TALLAPOOSA BLAST FURNACE-CHARGING THE FURNACE, 
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Fig. 4. -TALLAPOOSA BLAST FURNACE- MAKING A CAST. 
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A WEEKLY PAYMENT LAW IN NEW YOKK. 

Complaints have often been made of the inconven- 
ience to which employes in manufacturing establish- 
ments are subjected by the irregularity and delays in 
the payment of wages earned. To correct abuses in 
this direction, a new law has been passed by the legis- 
lature of the State of New York. 

The provisions of the law are very sweeping. Every 
manufacturing, mining or quarrying, lumbering or 
mercantile, railroad (surface, street, electric, and ele- 
vated), except steam surface railroads, steamboat, tele- 
graph, telephone, and municipal coporation, and every 
incorporated express and water company, must, after 
July 1 next, pay weekly each of its employes. If any 
employe shall be absent on the regular pay day, he 
shall be entitled to the money due him upon demand. 
The penalty for failure to comply with this law is fixed 
at not more than $50 nor less than $10 for each viola- 
tion. Actions for violations must be begun within 
thirty days. 

The factory inspectors are empowered to begin suit 
against any corporation which fails to observe the law 
two weeks after notification. On the trial of the action 
the defendant shall not be allowed to set up as a de- 
fense other than a valid assignment of wages, the ab- 
sence of an employe on pay day, an actual tender of 
payment to an employe, a breach of contract, or a 
denial of employment. No assignment of future 
wages shall be valid if made to the employing cor- 
poration or its agents, and corporations are forbidden 
to require any agreement from any employe to accept 
wages at other periods than this law contemplates. 



BICE CULT (THE. 

It is said that rice furnishes the principal food of 
three-quarters of the human race. Originally a native 
of the East Indies, it is now cultivated in all quarters 
of the globe where the conditions of warmth and moist- 
ure are suitable. Governor Alston, of South Carolina, 
stated in an agricultural address delivered in 1854 
that a ship from Madagascar came into Charleston har- 
bor about the close of the 17th century, and left rice 
seed there which was planted and prospered. Another 
account of the origin of rice culture in this country 
states that it was first grown by Sir William Berkeley, 
in Virginia, as early as 1647. 

In 1666 the advantages offered by the lowlands of 
South Carolina for the cultivation of this grain were 
noted by agents of the English interested in the settle- 
ment and improvement of the new world, and they 
stated in their report that " the meadows are very 
proper for rice, rapeseed, linseed, and many of them be 
made to overflow at pleasure with a small charge." 

Following the introduction of rice in this country its 
cultivation extended throughout most of the southern 
States of America, and it has also been successfully 
grown in Tennessee and Missouri. 

The Carolina rice fields are subjected to extreme irri- 
gation, and in fact swamp lands were considered the 
best for the cultivation of the cereaj, but lands which 
are subject to tidal overflow of fresh water have lat- 
terly been found to give the best results. 

In Louisiana the method pursued is very similar. The 
planter locates on ground having an inclination back- 
ward from the river. In the case of the Mississippi, 
the water rises above the level of the rice fields, from 
which it is protected by the levees. The planter is 
allowed to cut openings in the levee, which are called 
flumes, through which the water passes to the rice 
fields. The flumes are arranged with gates which can 
be opened or closed at will, and thus the discharge of 
the water is regulated. The water after passing 
through the flumes flows into ditches which are sup- 
plied with laterals, which divide the field into sections 
and are supplied with dams, and these secure the dis- 
tribution of the water as it is needed. Methods of irri- 
gation vary in different localities, but the ditches are 
usually five feet deep and of about the same width, 
while the principal canal is sometimes wide enough 
to be used for transportation between the fields and 
the barns. 

Very serious objections are made to the practice of 
piercing the levees for the purpose of irrigating the 
rice fields, as it has been shown that the aperture made 
for the location of a flume frequently causes a serious 
break in the bank, which results in flooding the neigh- 
boring country. The difficulty could be overcome by 
dispensing with the use of flumes and employing 
pumps for taking the water from the river and placing 
it in the ditches. 

The ground is plowed or dug over with a hoe early 
in the winter, and at certain times when the weather 
is favorable it is covered with water. During March 
the land is kept dry, the clods are broken up, and the 
surface is smoothed off with harrow or hoe. The man- 
ner of planting the seed varies according to locality. 
In some cases seed drills are used, and in others 
trenches of from 3 to 5 inches in width are prepared 
with a hoe made for the purpose, and these trenches, 
in which the seed is placed, will be from 13 to 15 inches 
apart from the center. In still other cases the seed is 
sown broadcast, and the larger part of the planting is 
done during March ajnl until the uiUlille <>f May. The 



amount of seed required is 2 to 2^2 bushels to the acre. 
The drills cover the seed as it is dropped into the 
earth, a hoe is used to cover it lightly with earth when 
it is sown by hand in the trenches, and it is harrowed 
in when sown broadcast. After the seed is thus planted 
the water is let in through the gates and remains upon 
the land from four to six days or until the grain swells 
and commences to sprout. Sometimes the seed is not 
covered with earth when sown, and it is then prepared 
by stirring it in clayey water and drying it when enough 
clay adheres to keep it from floating off when the 
water is let on. Where the seed is covered with soil, 
two floodings at sprouting time are required ; but 
where the process of mixing the grains with clayey 
water is pursued, but one flooding is necessary. 

Seed prepared in the manner just stated has been 
sown upon the surface of the water, the clay adhering 
to it, sinking it to the bottom, where it took root and 
grew. 

The water, after standing from four to six days on the 
sprouting rice, is drained off, and when it is five or six 
weeks old, where the grain has been sown in trenches, 
the earth is stirred with hoe. This is repeated ten 
days later, and then what is called the ''long water" 
is put on for about two weeks, which is kept at a con- 
siderable depth for four days, and then is made to 
diminish gradually. After the water has been drawn 
off about eight days and the field has become dry, it is 
hoed to a considerable depth. When a joint appears 
on the plant the land is lightly hoed again, and then 
what is known as the "joint water" is put on, which 
remains until the grain matures, which requires about 
two months. During the time that the water is upon 
the crop it has to be frequently renewed, as the evapo- 
ration is very great. Much care has to be taken that 
no salt or even brackish water reaches the growing 
crop, as it is fatal to it. In localities where the water 
used in irrigation is likely to be impregnated with salt 
by the incoming tide from the ocean, men are stationed 
at the flumes, who taste the water as it flows through, 
and the moment salt is discovered the gates are closed. 
While the water is upon the crop the hands are obliged 
to wade about in it and pull up or destroy the weeds 
or grapes, which grow luxuriantly in the rich soil. The 
maturity of the grain is indicated by its turning yel- 
low, and a few days before the harvesting commences 
the water is drained off. 

Rice grows to a height of from four to five feet, and 
it is cut about eighteen inches above the ground, and 
is spread upon the stubble to cure, which generally 
takes about twenty-four hours. In cutting the grain, 
the sickle is used, also the cradle, and the attempt has 
been made to employ reaping machines, but they have 
been found to be too heavy to run upon soil made soft 
by irrigation. It is thought, however, that a lighter 
machine with a broad-tired wheel might do the work 
successfully. 

Rice is also grown on uplands and without irrigation, 
and the grain thus obtained is in some respects supe- 
rior to the lowland product, although the upland and 
lowland rice are of the same species, the differences 
being but modifications of the varied cultures, which 
differ with the soil and the localities. In cultivating 
upland rice, the best results are obtained where it is 
sown in rows like fodder corn, where it can be hoed and 
kept free from weeds. It is also sown broadcast like 
wheat, oats, and other grains, and in loosening the 
soil and freeing it from weeds, an implement about 
half the size of a scythe is used, and which is called a 
grasping knife. The method of reaping the upland 
rice is similar to that which has already been described. 
Upland rice yields from twenty-five to forty bushels to 
the acre, and lowland, where irrigation is used, fifty to 
seventy-five bushels to the acre. One great advantage 
of lowland culture is that the lands thus used would 
not yield any other crop, and the area of land in the 
South which might be devoted to the culture of rice 
is almost unlimited in extent. When fully cured, rice 
may be said to occupy in appearance a position inter- 
mediate between barley and oats. 

The grain is thrashed by machines usually run by 
horse power, the old-fashioned flail being now but lit- 
tle used. When it comes from the thrasher it is known 
as rough rice or paddy, and requires grinding to free it 
from the hulls, according to the following method. 
After the rice is screened from sand, it is passed through 
buhr stones about five feet in diameter, to grind off the 
husks. These stones are not grooved like ordinary 
mill stones, but have level faces, set as far apart as the 
length of the grain, with concave depressions in the 
center where the grain is fed, the stones revolving at a 
speed of about two hundred. 

When the grain is fed in, the centrifugal force sends 
it circling to the periphery, and each grain, revolving 
on its shortest axis, in accordance with a well-tested 
principle of philosophy, travels upright between the 
stones, the mass moving like battalions of Lilliputians 
on the march, and the stones strip off the husks of all 
the grains touched, the short grains escaping unhulled. 
The grain is next fanned to drive off the separated 
husks and then taken to the mortars, where it is heavily 
beaten to remove the husks from the shorter grains and 
such others as have not been completely cleaned by the 
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stones These mortars are either of wood or iron. 
The pestles weigh from 250 to 350 pounds each, and 
are of iron or wood shod with iron, and are moved as 
in the common stamp mill by cams or levers passing 
through slots in handles. The grain is there pounded 
from 40 to 70 minutes, a more protracted pounding 
being fatal to the integrity of the unbroken kernels. 
The last named process is extremely primitive, and it 
has even been called barbarous, for it does not differ 
essentially from that in use by cannibal tribes. Dr. 
Schneider, in his " Life among the Battas of Sumatra," 
says: " The rice which is the principal food of the 
people is always kept in the hull and thrashed out day 
by day as it is needed. The thrashing is done with 
hard wood pestles eight or ten feet long in wooden 
mortars made from a stump or log." The process most 
used in this country is the same as was introduced by 
Dr. Calvin Emmons in 1812, having the pestles shod 
with sheet iron and serrated by iron wires, which 
break more or less of the grain, rendering it unfit for 
market as first-class rice. 

After the rice is hulled it is passed through an in- 
clined revolving cylindrical wire screen, the gratings 
of which grow coarser toward the lower end. It is 
thus assorted into a number of products. At the 
upper end of the screen the flour passes through, next 
the eyes and small pieces of broken rice, then the 
" middling rice," which consists of larger fragments of 
the smaller grains, and lastly the prime .rice, or best 
and mostly unbroken grains. The prime rice as it 
falls through the screen descends to the " polishing" 
or " brushing screen," which is a vertical cylinder laid 
up and down with shreds of sheep skin, and made to 
revolve rapidly within a wire screen. The rice falling 
down in the space between these is swept free of the 
flour which adheres to it, and is discharged below in a 
perfectly clean and polished condition. 

The hulling of the rice, including that which requires 
the use of the stones, the pestles, and mortars, as well 
as the polishing, is all done at the rice mills, which are 
run by steam or water power, and of which there are 
only about twenty-five in the United States. These 
are located at Charleston, Savannah, New Orleans, and 
at other centers of rice culture. All the rice which is 
produced must be sent to the mill to be hulled, polish- 
ed, and thus made ready for the market, though the 
product is sometimes shipped to New York, as well as 
to Europe, in the hull, and is subjected to the pro- 
cess of separation at the place of destination. 

A small rice mill has been invented by a Brazilian, 
which is now being manufactured and introduced in 
this country. It is three feet square and five feet high, 
and has a capacity of 80 to 150 bushels a day. This 
machine will take the rice in the hull, or rough rice, as 
it is called, and prepare it for market, excepting that 
it cannot polish it. It leaves upon the grain the outer 
skin, which, as it contains gluten, adds materially to 
the nutritive qualities of the rice. Usage, however, 
demands that the rice should be polished, which 
makes the grain more attractive to the eye, but really 
renders it less nutritious. 

Were it not for the polishing requirement, which can 
only be done at the large mills, which are often located 
many unlets from the plantation, each farmer could hull 
his own rice with one of the small machines, and thus 
much time and expense of transportation would be 
saved. 

Improvements in the methods of rice culture have 
not kept pace with those in other departments of agri- 
culture; in fact, the course generally pursued is of the 
most primitive character. The crop, however, is more 
profitable than wheat, and vast tracts of cheap land 
in parts of Louisiana, Texas, Alabama, and Mississippi 
could be utilized in the cultivation of this cereal. In 
Louisiana the cost of production per acre is from $20 
to $28, and the average yield is 45 bushels. It can be 
sold for from 75 cents to $1.25 per bushel, according to 
quality and the season 

If more rice were grown the price would be lower, 
and it would then be more generally used for food. 
Large quantities of it are imported every year, as the 
home product is not sufficient to supply the demand. 
The figures given below show the quantity raised in 
this country and that which was imported since 1881 : 



Foreign. 

1882 351,100 bags. 

1883 378,300 " 

1884 333,600 " 

1885 246,400 " 

1886 208,000 " 

1887 410,000 " 

1888 491,000 " 

1889 to Jane 1, 1890. .. Not complete. 



Domestic. 
390,000 bbls. 
325,000 " 
410 000 " 
600,000 " 
615,000 " 
448,000 " 



Estimated 515,000 " 

With the invention of better machinery for cultivat- 
ing rice and preparing it for market, and the exhibition 
of more energy and enterprise by the planters, a de- 
partment of agriculture will be developed which will 
be very profitable to those engaging in it, and which 
■will add greatly to the wealth of the country, and at 
the same time cheapen a nutritious and healthy food. 
•»>»>» 

Oxalic acid dissolved in water and mixed, if desired, 
with a little tartaric acid will remove ink stains from 
white paper. 



POSITION OF THE PLANETS FOE JUNE. 

MARS 
is evening star. The radiant planet, under his present 
conditions, has a majestic bearing as he treads his 
starry path over the celestial highway, rising, on the 
1st, before the sun sets, and reaching the meridian at 
11 h. 26 m. P. M. A glance at the southeast in the 
early evening will reveal his presence, his ruddy color 
distinguishing him from the other planets. Mars is 
nearest to the earth on the 5th, continues to retro- 
grade during the month, and is in conjunction with 
Beta Scorpii on the 7th, being about 2%° south. 

Mars sets on the 1st at 3 h. 56 m. A. M. On the 30th 
he sets at 1 h. 34 m. A. M. His diameter on the 1st is 
20". 8, and he is in the constellation Scorpio. 

VENOS 
is evening star. She increases in size and brilliancy as 
she approaches the earth, and charms every observer 
who beholds her as she makes her way westward, being 
visible for two hours after sunset. The evening star 
and the crescent moon will form a lovely celestial 
picture on the evening of the 19th. 

Venus sets on the 1st at 9 h. 21 m. P. M. On the 30th 
she sets at 9 h. 30 m. P. M. Her diameter on the 1st is 
11". 6, and she is in the constellation Gemini. 

JUPITER. 

is morning star. He is finely situated for observation, 
as he rises soon after 11 o'clock in the southeast, on the 
first of the month, and soon after 9 o'clock at its close. 
Jupiter and Venus are both above the horizon for a 
short time on the last few evenings of the month, the 
one rising a few minutes before the other sets. 

Jupiter rises on the 1st at 11 h. 16 m. P. M. On the 
30th he rises at 9 h. 18 m. P. M. His diameter on the 
1st is 41".4, and he is in the constellation Capricornus 

SATURN 

is evening star. He is now moving easterly or in 
direct motion, and when the month closes it will be 
easy to see that he is receding from Regulus. He is on 
the meridian, on the 1st, at 5 h. 22 m. P. M., so that he 
must be looked for in the west. 

Saturn sets on the 1st at h. 8 m. A. M. On the 
30th he sets at 10 h. 19 m. P. M. His diameter on the 
1st is 16". 6, and he is in the constellation Leo. 

MERCURY 
is morning star. He reaches his greatest western 
elongation on the 24th, at 1 h. A. M., when he is 22" 
21' west of the sun, and visible to the unaided eye as 
morning star. He is in conjunction with Neptune on 
the 10th, being 2° 38' south. 

Mercury rises on the 1st at 4 h. 27 m. A. M. On the 
30th he rises at 3 h. 14 m. A. M. His diameter on the 
1st is 12". 0, and he is in the constellation Taurus. 

URANUS 
is evening star, holds nearly the same position 
northeast of Spica, and is visible to sharpsighted ob- 
servers. He is one of the six planets visible to the 
naked eye during the month, the others being Mars, 
Venus, Jupiter, Saturn, and Mercury. 

Uranus sets on the 1st at 2 h. 10 m. A. M. On the 
30th he sets at h. 15 in. A. M. His diameter on the 
1st is 3". 8, and he is in the constellation Virgo. 

NEPTUNE 
is morning star. He rises on the 1st at 4 h 12 m. A. M. 
On the 30th he rises at 2 h. 22 m. A. M. His diameter 
on the 1st is 2". 5, and he is in the constellation Taurus. 

Venus, Saturn, Uranus, and Mars are evening stars 
at the close of the month. Jupiter, Neptune, and 
Mercury are morning stars. 

-•-«■•-►-* 

History at the University of Pennsylvania. 

The University of Pennsylvania is almost the only 
institution of learning in the world which has a pro- 
fessorship and a course devoted to the history of the 
United States. When the Wharton School of Finance 
and Economy was established, American history was ex- 
pressly laid out as a branch of the instruction. Some 
years later, with the advent of Professor John Bach 
McMaster, whose " History of the People of the United 
States " has given him a national reputation, a new 
impetus was given to the course in American history 
at the university, until now it stands high in value and 
in popular favor. 

The theory of Professor McMaster's instruction is per- 
haps as unique as the college's stand with regard to 
this special branch of general history. Text books are 
eschewed altogether, lectures and a printed syllabus 
taking their place. Students are referred, wherever it 
is possible, to original documents for their information, 
and maps and diagrams are always required to accom- 
pany the theses which are from time to time prepared 
by the members of the classes, the professor holding 
that historical knowledge which cannot be illustrated 
by means of a map or diagram is not knowledge at all. 
It is hoped that before long the Wharton School can 
be equipped with a lantern and complete set of histori- 
cal slides, thus doing away with the use in lectures of 
ponderous and time-worn maps The earliest contri- 
butions from those interested in the university's de- 
parture in the branch of history will probably be ap- 
plied for this purpose. 



PHOTOGRAPHIC NOTES. 
Water-Developing Plates. — The following is the for- 
mula used by Dr. Backelandt for coating the backs of 
his water- developing plates : 

Pryogallic acid.... 154 grains. 

Salicylic acid 15 " 

Gum or dextrine 154 " 

Alcohol 1 fl. dr. 21 minims. 

Water 5 fl. drs. 25 

This is allowed to dry at the ordinary temperature. 
Development takes place by immersion in water with 
the addition of a very small quantity of ammonia. — 
Photo. News. 

The Acid Eikonogen Developer.— It, has been found 
by some experimentalists that the keeping qualities of 
the eikonogen developer are much improved if it is 
made acid, or nearly so. With regard to this, the fol- 
lowing formula is recommended by Mr. T. H. Voigt, 
chairman of the Photographic Society of Frankfort- 
on-Main : 

Solution No. 1. 

Water 500 c.c. 

Sodium sulphite 25 grammes. 

Eikonogen (previously pulverized) 5to6 " 

As soon as the eikonogen has completely dissolved, 
20 c.c. of a mixture of 500 c.c. of a saturated solution 
of sodium sulphite and 40 c.c. of hydrochloric acid 
are added to the above (Solution No. 1). 

Solution No. 2. 

Water 500 c.c. 

Carbonate of soda 20 grammes. 

Carbonate of potash 5 " 

To develop a cabinet plate, 30 c.c. of solution No. 1 
are poured over the plate in the dish, and the latter is 
well rocked, so that the plate is entirely covered by the 
solution. Previously, 10 c.c. of solution No 2 have 
been poured into a measure ; if it is probable that the 
plate has been over-exposed, at first 5 c.c. of solution 
No. 2 are added to the developer in the dish ; if, how- 
ever, it is found that the plate has been correctly ex- 
posed, the remaining 5 c.c. of the alkali solution are 
also added. It will be noticed that with this method 
of development only about one-third the quantity of 
the alkali which is usually taken is used. It seems 
that the minute quantities of the chloride of soda and 
chloride of potash which are formed by the addition 
of the hydrochloric acid increase the energy of the 
developer. — H. E. Gunther, in Photo. News. 
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Monument to 



Marshall, the Finder of Gold in 
California. 

On Saturday, May 3, the statue of James W. Mar- 
shall, the discoverer of gold in California, was unveiled 
at Colomo, El Dorado County, near the spot where the 
first gold was found. The Legislature provided the 
funds for this monument, which was designed by F. 
Marion Wells, the accomplished sculptor, who has exe- 
cuted his task with skill. 

The statue represents Marshall in the dress of the 
period. He is facing the river. In his right hand he 
holds a golden nugget, while with his lef.t index finger 
extended he points to the exact spot where the ever 
memorable discovery was made. The statue is grand 
in proportions and workmanship, and the design is 
quite historical. 

The monument is 39 feet 6 inches in height, and is of 
admirable proportions. The cap of the pedestal is S 
feet square, on which the statue of Marshall is placed. 
The statue is heroic in size, being 9% feet in height, 
representing Marshall dressed in miner's garb. 

On the west side of the monument are the words : 
"Erected by the State of California, in memory of 
James W. Marshall, the discoverer of gold. Born Oc- 
tober 10, 1810. Died August 10, 1888. The first nugget 
was found in the race of Sutter's mill, in Coloma, Janu- 
ary 19, 1848." 



Mixture for Toys. — Fine ground argillaceous slate 
50 per cent, rag paper paste 20 per cent, and 30 per 
cent of burnt plaster are mixed with the necessary 
volume of water to form a paste, which is then cast in 
moulds, the moulds having been previously daubed 
with finely ground slate, powdered plaster, or fat. A 
sufficiently thick crust will form in a fewminutes,when 
the residuum of the mixture must be poured out of 
the mould. The mixture, which is unbreakable, 
hardens very rapidly. The castings thus produced 
may be immersed in paraffin or stearine, or they can 
be japanned. In the latter case it is desirable, so as 
not to consume too much paint, to first apply a coat of 
quick-drying boiled oil, and when the oil has become 
hard the article is to be painted. 



Vaseline Harness Composition. 

Prussian blue, in fine powder % oz. 

Lampblack 4 " 

Treacle 2 " 

Soft soap 2 " 

Mix together in a large Wedgwood mortar, previously warmed, and 

add- 

Vaseline 6 oz. 

Cerasin 5 " 

Yellow resin y 2 " 

Melted together ; then sufficient turpentine to give the composition the 

proper consistency. Mix thoroughly.— Chem. and Drug. 
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AN IMPROVED BAG FILLER AND HOLDER. 
The accompanying illustration represents a device 
movable from place to place on wheels, to be used for 
filling bags with grain, etc., and of such construction 
that the grain may be shoveled up and loaded in the 
bag as shoveled. It has been patented by Mr. 
D. Q. Stone, of Negaunee, Mich. The engraving 
shows the device in upright and in inclined posi- 
tion, the latter position facilitating the filling of 
the bag, an inclined face of the hopper constitut- 
ing a shovel in contact with the ground or the floor 
on which the grain is placed. The foot portions 
of the rear standards are adapted to be utilized as 
handles, while the forward part of the frame is 
supported upon small wheels. Upon the stand- 
ards is a table, with an opening at one side of its 
center surrounded by a hopper having an inclined 
front, a slideway within the hopper leading from 
the point where the inclination commences to the 
front side of the central opening of the hopper. 
There is a slide damper for closing this opening 
when desired. To the under side of the table, 
around the opening, is secured a band having 
downwardly projecting teeth, and beneath this 
band is hinged another having recesses adapted 
to receive the teeth, the edge of the bag being 
held between these bands, which are clamped in 
locked position by a latch. Upon the lower cross 
bars of the frame is pivoted a tilting platform, at or 
near the rear edge of which is a hook to which the 
lower end of the bag is attached when placed in posi- 
tion to be filled. Thus the bag may be filled through 
the hopper in the usual way when held in the upright 
position, or it may be held horizontally so that the 
hopper can be pushed forward into the grain, the 



number of equal subdivisions into which the periphery 
of a disk is to be divided in cutting a gear wheel of any 
desired number of teeth, is illustrated herewith, and 
has been patented in the United States and Canada by 
Mr. Michael Schirk, of Plattsmouth, Neb. The small 




New Home of the mechanical Engineers, New York. 
The American Society of Mechanical Engineers has 
purchased for $60,000 the building hitherto owned by 
the New York Academy of Medicine, No. 12 West 31st 
Street. It is a fine four story building, 28 feet in width, 
with basement and cellar and an extension in the 
rear. A gallery around the hall is fitted with 
shelves for a library. As the building is larger 
than is needed at present by the Mechanical Engi- 
neers' Society for its own purposes, a portion of 
it has been leased to the American Institute of 
Electrical Engineers, and another portion to the 
Society of Amateur Photographers. It is the 
intention that the libraries of the Mechanical En- 
gineers and of the Electrical Engineers will be 
placed together, so that each may be conve 
niently used by the members of both societies. 




WILSON'S VEHICLE WHEEL. 

shovel mouth of the hopper facilitating the inflow of 
the grain, and the device being tilted backward occa- 
sionally till the small wheels strike the floor with a jar, 
to throw the contents back from the mouth of the bag. 
This is repeated until sufficient grain has been taken 
up, when the frame is readily brought to upright posi- 
tion, through the operator bearing with his foot against 
the axle of the small wheels and taking hold of the 
rear standards midway of their length, and the bag re- 
leased by lifting the spring latch, the tilting platform 
facilitating the ready removal of the bag. Upon an 
axle centrally on the front standards are large wheels, 
the construction being such that the filled bag may be 
easily conveyed at will from place to place. 

For further information relative to this invention ad- 
dress the inventor as above. 

»m » — — — 

AN INDEX PLATE FOR GEAR-CUTTING MACHINES. 

An indicator attachment designed to be readily ap- 
plied to an ordinary gear-cutting machine, to show the 



STONE'S BAG FILLER. 

figure represents the face of the indicator plate, the 
larger view showing the device applied to a slotting 
machine. The plate is in the form of a disk adapted 
for rigid connection with the stationary parts of the 
frame of the machine. Centrally through the disk 
passes the turning shaft, surrounding which, and at- 
tached to the disk by a screw thread, is a flanged hub, 
in which the shaft freely revolves, there being adjust- 
ably carried on this hub a swiveling base-ring to which 
are adjustably secured radial markers. A sleeve, 
rigidly attached to the turning shaft by a set screw, 
carries a radial arm having on its outer end an adjust- 
able pointer blade extending to the plane of the indi- 
cator plate. On the face of this plate are marked cir- 
cular series of graduations, the graduations of the same 
length not continuing around the entire periphery of 
the plate, which is divided into six aliquot parts, form- 
ing sectors of the circle, the aliquot parts of one sector 
showing spacings for one size of tooth or number of 
teeth to a wheel, while those of the next sector are 
adapted for another size of tooth or number of teeth to 
a wheel. In this way a large number of graduations 
can be placed upon a single indicator plate, which is 
adapted to a wide range of use. To facilitate the work 
and avoid mistakes, a scale is provided showing the 
space to be left between the two markers for each set 
of graduations on the plate. The device is inexpensive 
to manufacture, wears little with use, and can be easily 
applied to a variety of machines, so as to be a conveni- 
ence in even a small shop. 




SCHIRK'S INDEX PLATE FOR GEAR-CUTTING MACHINES. 



AN IMPROVED VEHICLE WHEEL. 
The illustration represents a wheel constructed en- 
tirely of metal, with provision for an interior fluid 
circulation, whereby the expanding or contracting of 
the tire will be prevented. It is a patented invention 
of Mr. William S. Wilson, of Tombstone, Arizona. 
Fig. 1 is a vertical section through the wheel, its hub 
and box, and Fig. 2 is a transverse section through the 
box, illustrating the attachment thereto of the spokes. 
The hub box consists of an inner tapering section with 
a ring at each end, there being between the rings a 
longitudinal slot and apertures. The tapering section 
fits into a casing section, upon which is fitted a spoke 
sleeve, with a series of studs to receive the spokes, 
which are tubular, and preferably round at their outer 
and flattened at their inner ends. The felly is made of 
a single piece of metal bent upon itself to be U-shaped 
in cross section, and the outer end of each spoke is 
dished to fit the cylindrical inner or 
bottom wall of the felly, the inner end 
being flattened to fit the studs of the 
spoke sleeve. The spokes are held in 
position at the top by tubular tie rods, 
and in one side of the felly, at any 
convenient point, is an opening, ordi- 
narily closed by a screw cap, into 
"which sufficient oil and water are in- 
troduced to essentially fill the space 
within the felly and the tubular tie 
rods of the spoke. In winter, alcohol 
is substituted for the oil and water, and 
the liquid is designed to act as a heat 
distributer, preventing the expansion 
of the tire section by heat generated 
by the friction of a brake or the lock- 
ing of the wheel while going down long 
mountain grades, the improvement 
being especially adapted for very 
heavy wagons. 

»-•-» 

The law compels no one to do im- 
possibilities. 



AN IMPROVED NUT LOCK. 
The invention illustrated herewith is designed 
to provide against all possible accidental displace- 
ment of the burrs or nuts employed in connection 
with a rail joint. It has been patented by Mr. 
Thomas C. Harris, of Rochester, Minn. The 
shanks of the bolts are passed through an inner 
fish-plate, and upon the outer side of the rails is a 
strip with outwardly extending tenons and aper- 
tures to receive the shanks of the bolts. To 
prevent the turning of the bolts on the outer 
ends of the nuts a locking plate is provided, in 
which the inner portions of the bolt apertures are cir- 
cular, and their outer portions of star form, the ends 
of the locking plate being also apertured to receive the 
tenons of the strip which lies against the web of the 




HARRIS' NUT LOCK. 

rail. After the nuts have been turned approximately 
home, the locking plate is adjusted to position upon 
the tenons and the nuts further turned, and so that 
they will be brought into register with any set or series 
of recesses of the outer sections of the locking plate. 
To hold the locking plate in place, main keys are 
passed through apertures in the ends of the tenons, 
these keys being held from displacement by auxiliary 
keys, both shown in the small views, the latter keys 
being also held in place by a keeper. 



AN IMPROVED ORE CONCENTRATOR. 

A machine for working pulverized ore-bearing rock, 
earth or sand, or tailings and similar material, isshown 
in the accompanying illustration, and has been patent- 
ed by Mr. Edward Z. Kidd. The concentrating table 
consists of a series of sections of a pane of glass each, 
the upper surfaces being concaved, and the panesbeing 




KIDD'S ORE CONCENTRATOR. 
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fitted with a water-tight joint into a frame, the con- 
struction of the latter varying with different forms of 
the table. The tables in their normal position are in- 
clined, the combined sections representing essentially 
an inclined plane, while each table may be provided 
with a shaft or spindle for tilting it at will. A waste 
flume is held upon uprights above the table, and at 
the upper end of the table is a frame in which a beam 
is held to slide vertically, the extremities of the beam 
being connected by links with the crank arms of a 
rock shaft journaled near the base of the frame. At 
each side of the table is a support for a beam held to 
slide horizontally, motion being communicated thereto 
from the rock shaft, and from the center of this beam 
extends an arm carrying an agitating comb reciprocat- 
ing over one or more of the upper sections of the table. 
These sections are made with a flat upper face, and 
above them is a fixed hopper, below which is a water 



THE FIRE ALARM SYSTEM OF JERSEY CITY. 
A feature has been introduced by the fire depart- 
ment of Jersey City into the fire alarm system of that 
city which distinguishes it from most of those with 
which we are familiar. It is a system that could be 
used with advantage, it would appear, in many of our 
towns where there is no paid force of firemen, but 
where the protection of property from fire depends 
upon volunteer fire service, The peculiarity of this 
system consists in ringing tower bells in different parts 
of the city by means of electric signals from alarm 
boxes located in conspicuous places in the public 
thoroughfares, similar in principle to those in use in 
this and other large cities. These alarm bells are rung 
automatically, in a manner that will be described later. 
The system is very ingenious and complete. There are 
four of these towers in Jersey City, from each of which 
every fire alarm is sounded, according to the number 



drum is caused to rotate under a spring that presses 
on it. The circuit, including the magnet, is completed 
through this spring. A number of notches are cut in 
the periphery of the drum or disk. As it rotates, the 
spring drops down into these notches, and each time 
that it does so breaks the connection, thus opening the 
circuit. Each time that this occurs the bells in all the 
engine houses in the city ring, and the four bells in the 
towers ring the same alarm at a slower rate. The 
notches are cut differently for each box, so as to form 
by their combination and spacing a special signal. 

When a box is rung, its "makes and breaks" are 
transmitted to the central electric station, where they 
actuate an automatic recorder and repeater. By one 
part or division of this apparatus the signal is recorded 
by holes punched in a strip of paper or " tape," and at 
the same time is repeated by relay action to all the 
engine houses. The same apparatus by its second 
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RINGING FIRE ALARM BY ELECTRICITY. 



chute, whereby a current of water may be turned upon 
the face of the concentrating table at any time. To 
the upper end of the waste flume is securely fastened 
one extremity of a flexible pan or hopper, the other 
extremity of which is detachably attached to the verti- 
cally reciprocating beam. This hopper may be made 
of rubber, heavy canvas, or rawhide, and above it is a 
chute for supplying to the hopper such a current of 
water as may be desired. The pulp, gravel, ground 
earth, etc., to be operated upon, having been placed 
in this upper hopper, under the stream of water, is 
rolled backward and forward with the alternate rise 
and fall of the hopper caused by the vertically sliding 
beam, the slums, light gravel, etc., passing off through 
the waste flume at every upward motion, the con- 
centrates settling in the center of the pan. When the 
charge has been sufficiently washed, the upper end of 
the hopper is released from its "attachment and the 
contents dumped into the fixed hopper below, where 
they are further cleaned and concentrated in passing 
over the glass sections in the presence of water, the 
material being also agitated at the upper end of the 
table by the comb. 

For further information relative to this invention 
address Messrs. Romans & Kidd, Deadwood, South 
Dakota. 



of the box whence it has been sent. These tower bells 
are rung in connection with the work of the fire de- 
partment. In addition to the men on contract service 
in the engine houses, there are seven men on "call" 
attached to each engine and truck company. These 
men sleep at their homes, and answer the calls from 
the four tower bells, reporting for duty in obedience 
to their ringing. They receive a reduced salary of $75 
per annum for their services. 

The electric service also rings the gongs in all the 
engine houses of the city. 

In the central electric station there are installed 
340 cells, most of which are of the gravity type. These 
cells do all the work of the entire system. Twenty-five 
of the cells are devoted to ringing thebellsin the tower. 
The others are divided up; some are for local work 
within the station ; the majority are placed on nine 
circuits, including the engine house circuits and the 
alarm box circuits. These boxes are placed in various 
parts of the city upon the telegraph poles carrying the 
fire department wires. 

The interior of a box is shown in the cut. The wires 

enter it and connect with a magnet whose armature is 

kept attracted as the circuit is kept normally closed. 

If a fire occurs, the box is opened and a handle is 

I pulled down. This starts the mechanism. A metal 



division regulates the current to the four bell towers. 
Like the other circuits, the bell tower circuit is kept 
closed. If broken once, the bell rings once. The re- 
peater therefore has to open the circuit once for each 
ring corresponding to the box number, and has also to 
space these properly to express the two digits that 
generally compose this number, such as two — four, 
three — six, etc. It has also to perform one additional 
function. The signals are sent out to the engine houses 
at the rate of a beat a second. This speed would not 
answer for the large bells, and the repeater sends out 
the signal at a slower rate for them. The tape is fed 
at speed regulated for one break per second, through 
that part of the apparatus which perforates it and 
sends out the signals to the engine houses. The engine 
house gongs are practically in synchronism with the 
alarm box actuating this part of the apparatus. Next 
the paper is fed through the part of the mechanism 
which operates the tower bells. The tape passes 
through this at one-half the former speed. A flat 
spring presses upon it and keeps the circuit closed as 
the paper holds it up in contact with a terminal. 
When a hole comes beneath it, its point drops into the 
hole and the circuit is broken for an instant and the 
bells ring once. This is repeated for each hole. Thus 
an autographic repetition at reduced speed of the en- 
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trine house signals is given. It is much as if one should 
turn an inscribed phonograph cylinder at half speed. 

The bells are rung by mechanism actuated by a de- 
scending weight of 3,000 1b. When on closed circuit, 
the armature is held attracted by the magnet and the 
motion is arrested. When the circuit is opened, the 
armature falls back from the magnet. This releases 
the detent, and the ratchet wheel holding the weight 
begins to revolve. Referring to the cut, it will be seen 
that there are two pawls which engage with the teeth 
of this ratchet wheel. Each pawl is held to its position 
in engagement with the teeth of the wheel, or is re- 
leased therefrom, by the action of a pin projecting at 
right angles from the pawl in question, and projecting 
through a slot of peculiar outline. This is shown in 
the cut directly below the drawing of the ratchet 
wheel and weight. This slot and pin mechanism is so 
arranged that only one of the pawls at a time engages 
with the teeth. When on closed circuit, which is the 
normal position, the upper pawl only is in engagement. 
When the detent is released.the upper pawl is first act- 
ed on by the revolving wheel. This action draws the 
hammer back from the bell. As the pin rides through 
the slot, the pawl escapes from the teeth and the other 
one engages and the hammer is driven against the bell. 
The bell-ringing lever rises and is again caught by the 
detent just as the pawls change places, and the motion 
is arrested with the upper pawl engaged until the next 
break in the current occurs. 

The system includes 60 miles of No. 9 iron telegraph 
wire, 87 miles of insulated No. 12 copper wire, carried 
by 845 poles. It rings 18 engine house gongs, 6 small 
gongs for engineers, and the 4 tower bells. There are 
94 alarm boxes. The gongs and boxes are placed on 9 
circuits, and a tenth circuit comprises the bell-tower 
connections. Our thanks are due to courtesies received 
from Mr. John Spencer, superintendent of telegraphs 
for the department. 

The distinctive peculiarity of the system shown is 
the ringing of tower bells from an electric system. It 
gives an excellent suggestion to towns having volun- 
teer fire engine companies. In such towns a central 
tower with a good number of electric alarm boxes and 
connections would do most excellent service in accu- 
rately designating and ringing out an alarm of fire to 
arouse the members and tell them where their services 
were wanted. 



AN IMPROVED HOLDER FOR PAPER BAGS. 
A light and simple construction, occupying but 
small counter or shelf space, for holding paper bags 
and sheets of paper for wrapping packages, and the 
cord or twine used therewith, is shown in the illustra- 
tion, and has been patented by Mr. William B. Shafer, 
of Somerset, Pa. The casing is semicircular, and it is 



AN IMPROVED DENTAL INSTRUMENT. 
The illustration represents an improvement in that 
class of dental instruments known 
a n as dental elevators or stump ex- 

tractors. The instrument is made 
. 1 in "rights" and "lefts," so that the 

convex bearing surface may always 
be next the gum of the patient, to 
avoid bruising or lacerating the 
flesh, or next the jaw bone or an 
adjoining tooth. The instruments 
are all made with long shanks, to 
be easily operated in the mouth 
of a patient, and are adapted to be 
slipped into a handle when they 
are to be used. This invention has 
been patented by Mr. Daniel Sid- 
dall, of The Dalles, Oregon. 

* « » > » 

AN IMPROVED TOOL HOLDER. 
The illustration represents, in section and perspec- 
tive, a tool holder adapted especially to receive the 
burnishing irons of shoemakers, and also files with or 
without tangs or shanks, and files having their tangs 
or shanks broken off. It has been patented by Messrs. 
William MacMurtrie and Edwin H. Homsher, of No. 
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MacMTTRTRIE & HOMSHER'S TOOL HOLDER. 

1882 East Somerset Street, Philadelphia, Pa. A shoulder 
and slot are produced in the forward end of the han- 
dle, the wood extending farther at one side of the slot 
than the other, as shown in Fig. 2. The ferrule has 
side projections, adapted to be located opposite the 
sides of the central slot, and a set screw extends through 
one side of the ferrule, whereby a file with a broken 
tang may be rigidly held in the handle. 




SHAFER'S HOLDER FOR PAPER BAGS. 

internally divided by vertical partitions of the same 
form, these curved compartments being divided by 
any desired number of horizontal partitions. The 
outer compartment is preferably left open for the re- 
ception of large sizes of paper, and centrally in front, 
at the bottom of the case, is a small twine-holding 
compartment. This holder may be made of paper or 
mill-board, to be very light and quite inexpensive. 



Visit of the Iron and Steel Institute to the United 
States. 

Next fall the Iron and Steel Institute of Great Britain 
proposes to visit America. This representative body 
will probably send over 400 of its members. They will 
be joined by more than 100 members of the correspond- 
ing German society, the Verein Deutscher Eisenhut- 
tenleute. They will on arrival be taken in charge by 
the American engineers, and everything that can be 
done to make their visit a pleasant and memorable one 
may be anticipated. It is proposed to take the visitors 
all over the United States and let them see for them- 
selves the giant strides which America is taking in the 
iron industry. When the visit occurs, much interest 
will be felt in the reception and proceedings. At pre- 
sent nothing beyond the announcement of the trip is 
in order. 

* 1 ■ 1 m 

AN ENVELOPE MOISTENER AND SEALER. 
The accompanying illustration represents a device 
for moistening envelopes, pressing the flap down, and 
sealing the envelope. It has been patented by Mr. 
James Maret, of Mount Vernon, Ky. In standards, 
upon a suitable base, is journaled a tapering roller, and 
on one of the standards is held a water reservoir, with 
which is connected a holder supporting a thin, flat 
sponge, held close to the roller. The reservoir has an 
aperture in the corner adjoining the sponge holder, 
the amount of water passing to the sponge being gov- 
erned by a plug or screw. At one side of the base is a 
standard, which supports a guide under the sponge 
holder. In other standards on the same base is jour- 
naled a tapering roller, the bearings of which are sup- 
ported by spiral springs, an upper roller being jour- 
naled on a rod extending from one of the standards in 
such a way that these rollers are held in yielding con- 
tact with each other. The gummed surface on the 
envelope flap is first moistened by passing it between 
the guide and the sponge holder, drawing it forward 
over the roller beneath, when the flap is turned down 
and the envelope passed between the spring-pressed 
rollers, thus effectually sealing it. A corner of the 
envelope may also be conveniently moictened to re- 
ceive the stamp by means of this device. 



Photographic Halos. 

The authors succeed in avoiding these halos by cov- 
ering the back of the plate with a layer of normal col- 
lodion holding in solution a small quantity of chrysoi- 
dine. This varnish having an index of refraction little 
different from that of glass, completely suppresses the 
halos.— Paul Henry and Prosper Henry. 




Increase the Patent Office Facilities. 

Three millions of dollars is the sum which it is pro- 
posed to appropriate for the building of a new Patent 
Office, or for making some provision for removing the 
other bureaus of the Interior Department from their 
present quarters and giving the whole of the building 
to the Patent Office. 

Representative Butterworth, chairman of the com- 
mittee on patents and ex-commissioner, states, in a re- 
port to the House, that a suitablebuilding can be con- 
structed by private contractors in one year, but that it 
would probably take the government from five to ten 
years to do it, and it would cost twice as much. He 
declares, with much emphasis, that there is neither 
justification nor excuse for continuing the office in 
the insufficient, inconvenient, and unhealthy quarters 
which it has so long occupied, and which are rapidly 
becoming more unfit for the purpose. He believes that 
Congress has dealt with this important bureau in 
palpable disregard of the rights of the citizens having 
business to transact before it, and who pay the whole 
expense of its maintenance. 

The Electric Review repeats what has so often been 
said before about the necessity for additional room for 
the Patent Office, but which Congress seems reluctant 
to understand, or rather has heretofore been indiffer- 
ent about remedying. 

The editor says : "Inventors not only pay the cost 
of their own labor and researches in perfecting their 
inventions, but they also pay the cost of the examina- 
tion by the government to determine whether the in- 
vention is new and useful, and therefore patentable, 
and, if patentable, they pay the expense of issuing the 
patent. So that. the Patent Office has to its credit 
$3,631,670.32 over and above all expenses, which the 
inventors of the country have paid for the support of 
the bureau, and this surplus should be used in provid- 
ing proper facilities for the rapidly increasing work." 



AN IMPROVED SAD IRON. 
This sad iron, patented by Mr. Albert Carman, has 
a hollow body divided by a transverse partition form- 
ing a front chamber, closed at the bottom, constituting 
a hollow pressing block, designed to contain a loose 
heating solid metal core, which may be readily placed 
in or removed therefrom. In the rear of the front 
chamber is a space adapted to receive a hollow press- 
ing roller, containing a removable heating metal core, 
readily placed opposite side lids covering the space 




MARET'S ENVELOPE MOISTENER AND SEALER. 



CARMAN'S SAD IRON. 

occupied by this roller. The top of the body of the 
iron has a removable cover, on which are stanchions 
that carry the handle, the cover being fitted to its 
place by entering it within upper raised portions of 
the side walls and sliding it forward under a cap on 
the body of the iron, the rear end of the cover being 
fastened in place by a spring catch. For further in- 
formation relative to this invention, address Messrs. 
Carman & Martin, No. 416 Main Street, Winnipeg, 
Manitoba, Canada. 



» < «>«■ 



Japanese Anemones. 

For entrance steps, porch or piazza decoration few 
plants excel well grown specimens of Anemone Ja- 
ponica. A correspondent from Wellesley, Mass., in 
Garden and Forest, says : Ours are grown in twelve 
inch pots, started in a frame during March, which ad- 
vances them sufficiently in this latitude to bloom 
toward the end of September. Further south this 
would be unnecessary. We place five to six strong 
crowns in each pot, in good loam. As soon as the 
flower stems appear in August, liquid manure is given. 
Abundance of water is essential throughout the 
season ; just sufficient staking is done to get good 
specimens. The best varieties are the white Honorine 
Joubert and the hybrid pink. 

m * t > m 

Bridge Moved by an Earthquake. 

A peculiar accident recently occurred on the South- 
ern Pacific road. An earthquake moved the iron truss 
railroad bridge over the Pajaro River, on the coast di- 
vision, about one foot and prevented the passage of 
trains. The bridge, however, remained on its stone 
piers and was safe after the rails were moved ia line. 
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(Sorrespondence. 



The Population of Pittsburg, Pa. 

To the Editor of the Scientific American : 

I notice in your issue of May 17, a communication 
from John T. Findley, of this city, in which be speaks 
of Pittsburg having a population of 450,000. Without 
doubt he has overestimated it. The 1880 census 
credited us with 156,000 inhabitants, and the average 
growth per decade of the whole United States is about 
32 per cent, which would give us (approximately) a 
population of 206,000. However, we expect the coming 
census to show 225,000, on account of cheap fuel and 
other advantages. Mr. Findley extracts conclusive 
proof from our standing in the clearing house of our 
population. This is not a good basis on which to figure, 
as our clearings take in much contributory territory. 
Moreover, if that were a reliable index to our growth, 
we would be compelled to give New York City credit 
for comprising half the population of the United 
States. And even Mr. Findley would hardly like to go 
on record as giving that immense city a population of 
30,000,000 or 35,000,000. Conservative. 

Pittsburg, May 15, 1890. 

m 1 ■ 1 m — ■ • 

Preservative and Non-poisonous Paints. 

To the Editor of the Scientific American : 

We have noticed two or three communications in 
your paper from Louis Matern, Bloomington, 111., con- 
cerning " what paint will best protect tin on roofs." 
He answers his question at once by saying that the 
best paint known to him is red lead ground in raw, 
cold-pressed linseed oil. As an example of its tenacity 
and weather-resisting power, he says: "I treated the 
roofs of my factory, eighteen years ago, with two 
coats of red lead on both sides of the tin, having since 
repeated the painting of the upper sido every three or 
four years (through persuasion) with iron ore paint. 
The result is, there is little flaking of the red lead, but 
no end of trouble from the iron ore paint." 

This example of lasting power is very like the old 
lady's broom that lasted forty years by hanging behind 
the door, while other brooms were worn out with the 
sweeping. 

Your correspondent closes his rather remarkable 
letter with the still more remarkable statement that 
" All paints not poisonous, and requiring driers to in- 
sure hardening, are unfit for durable painting." It 
must seem strange to your readers to be told that if 
they wish a durable roof paint, they must have a 
poisonous paint. Now, as a matter of absolute fact, 
this is not true, as very many of your readers know, 
and little credit could be given to modem science if 
such a condition existed. 

Nature has furnished in graphite a material that 
would seem to fulfill all the requirements for an ideal 
roof paint. It stands equally well the extremes of 
heat and cold. It is very light, one pound of graphite 
being three times the bulk of white lead and twice the 
bulk of mineral paints ; hence, in use it will cover 
twice the surface, at least. Each particle of graphite 
is in the form of a flake, and in painting these flakes 
lap one on the other, making a flexible coating that 
will stand any amount of bending. Graphite is one of 
the forms of carbon. It is as pure and healthful as 
charcoal itself, and, as it is unaffected by contact with 
any known substance, it suffers no chemical change, 
but remains always the same. It is equally useful for 
shingle roofs, as it prevents the shingles from impart- 
ing their woody taste to the water. 

If Mr. Matern had painted his factory roofs with 
graphite paint, he would probably have found, as 
others have found, that his roofs would not have 
needed repainting for ten or fifteen years, and he 
would have had a non-poisonous paint from which 
water would run sweet and pure. Geo. E. LONGL 

Jersey City, N. J., May 20, 1890. 



Successful Profit Sharing. 

Profit sharing as a solution of the labor problem is 
not making the progress that its advocates hoped for 
a few years ago, yet in some industries where it has 
been judiciously applied and adhered to persistently 
it has proved a decided success. A large manufactur- 
ing concern near Cincinnati, which employs many 
operatives and has an industrial village of its own, 
adopted profit sharing some time since, and has just 
declared a semi-annual dividend amounting to 15J£ per 
cent on the wages of the operatives, or 30 per cent per 
annum. That makes a very handsome addition to a 
workingman's income. For instance, if he earns $700 
per year, his dividend amounts to $210, which he can 
very readily lay aside for a rainy day. It is needless to 
say that there are no labor troubles in that concern. 
The men have no disposition to strike and the interests 
of the concern are theirs to an unusual degree. They 
know that vigilance and industry will repay them in 
proportion as they benefit the concern, and the em- 
ployers find that the increased activity and industry of 
the men fully compensate them for the large dividend 
of the profits paid to them. — SpringfiM, Mass., 
Union. 



■Wood, the Naturalist.* 

If any one were asked to name the two most popular 
writers on natural history of recent times, the answer 
could only be Frank Buckland and J. G. Wood, and 
of the two the latter was perhaps the greater favorite. 
Every one has had his books in his hands on many a 
country ramble or seaside scramble in rock pools in 
search of "specimens" for the aquarium; and no 
other writer has done so much as the author of 
"Homes without Hands" to make natural history 
familiar to the unscientific mind and interesting to the 
general. His life, by his son, will undoubtedly be 
read with genuine appreciation by the thousands who 
have learned to observe "common objects" under his 
guidance. It is too long, and dwells too much on 
trivial details, but it is full of interest and of good 
stories, and makes the author, whom we all know by 
his books, a distinct personality, abounding in life and 
character. 

Wood was, indeed, essentially what is termed a 
" character " — quite as much as Buckland. There was 
nothing, certainly, in his beginnings to foretell his 
future bent. Born in London in 1827, the son of a 
surgeon, he had only the advantage of delicate health 
to prepare him for intellectual achievements. Neces- 
sarily kept much at home, he soon developed a passion 
for reading ; taken to Oxford for the sake of country 
air, he rapidly established intimate relations with the 
Cherwell, in or on the banks of which sacred stream he 
continually disported himself, till he knew all its in- 
habitants, their ways, homes, and tastes, by heart. 
The habit of observation thus early developed grew 
upon him. His rooms, when a scholar of Merton 
(where he entirely supported himself), were a menagerie 
of strange creatures. Grass snakes crawled about, to 
the terror of the bed-maker ; five hundred " woolly 
bears" (we mean the caterpillar, not the Russian sort) 
colonized an ingeniously contrived asylum, whence 
they were removed, a few at a time, every day or two> 
bottled, and then dissected, in the course of a minute 
study of the growth of the tiger moth. Cages, boxes, 
nets, were scattered over the floor or hung upon the 
walls. Probably the specimens occasionally suffered 
from the fumes of rank tobacco exhaled, not by Wood, 
but by the Ghost of Nobody's Poker — on which re- 
markable phenomenon the book must be consulted. 
The natural taste for animal and insect life was con- 
firmed and systematized by two years' study under 
Acland, at the Anatomical Museum, while waiting for 
the due time of ordination ; and when (1852) appointed 
curate of St. Thomas Martyr, at Oxford, the old ex- 
plorations of river banks and Bagley Wood still con- 
tinued. 

It must have been a sore trial to have to leave the 
country and take up his residence near St. Bartholo- 
mew's Hospital, of which he became chaplain in 1856 ; 
and six years later the craving for fresh air became so 
imperative that he and his wife moved to Belvedere, 
where his favorite studies could be pursued, notwith- 
standing vigorous assistance to neighboring parsons on 
Sundays, and in spite of being burned in effigy and 
cited before the Archbishop as a " ritualist" for, inter 
alia, collecting the offertory in colored bags! 

Wood, despite his early delicacy, was a man of tre- 
mendous vigor. He was a great swimmer, skater, and 
gymnast (we all know him as Mr. Bouncer in •' Verdant 
Green "), could fence and box well, made night horrible 
with the strident tones of his euphonium, ran three 
miles on end every day before breakfast till he was 
forty-five, and worked like a steam engine. He would 
begin work at five in the morning, and end at eleven 
at night, with but two hours' sleep in the afternoon. 
By such indefatigable energy he contrived to produce 
thirty or forty distinct works, besides compiling 
abridgments, and writing articles in magazines, of 
which he edited several, and giving, from 1879 to 1888, 
innumerable lectures in England and America. His 
great hit was made in 1857, when the ever popular 
" Common Objects of the Seashore " was published by 
Messrs. Routledge ; to be followed in 1858 by the "Com- 
mon Objects of the Country." So great was the run 
on the latter that 100,000 were sold in the first week, 
and printer and,binder could not keep up with the de- 
mand. It is painful to learn that the author only re- 
ceived £30 apiece for these still favorite manuals, and 
still worse that the publishers did not recognize their 
moral duty to go beyond their bond. But Wood was 
essentially a careless man in such matters, though in 
some others he was curiously "natty "and methodical. 
In vain he " hasted to rise up early and so late took 
rest ; " he cannot be said to have " eaten the bread of 
carefulness;" and though he was "beloved" by 
hundreds of thousands of readers and hearers, he was 
not "given sleep," but wrestled with the demon of 
insomnia. 

He was careless in other things besides publishers' 
agreements and money matters. He would leave his 
clothes and books (and, worse still, other people's 
books) wherever he stayed ; he continually missed his 
train, and for smashing his bones he had no rival. At 
different times he broke his right arm, right leg, collar 



* " The Rev. J. G. Wood ; His Life and Work," by the Rev, Theodore 
Wood, With portrait, (London ; Casaell & Co, 1890,) 



bone (twice), six ribs, and nose, dislocated his ankle 
and many of his fingers ; and, after all, he was not a 
penny the worse, except when he tumbled over a mud 
heap (he was always tumbling over something, grave- 
stones, for example, owing to his short sight) broke 
most of the bones of his right hand, and, nevertheless, 
went on just as he was — performed the service at a 
neighboring church, administered the sacrament, 
preached a sermon, and then came home to have his 
fingerssetl His hand never quite recovered from this 
severe experience, and he had to take to a typewriter 
— on which, by the way, he was working in a train, 
while suffering from acute peritonitis, two days before 
his death, in February, 1889. His was a singularly 
brave, persistent, unique character, impossible not to 
like and admire, and his son has done good service in 
portraying it so clearly and well. — St. James's Budget. 

— « in » 

Growing Aquatic Plants at Home. 
Lotuses, like water lilies and other aquatic plants, 
says a writer in that excellent floral and horticultural 
journal, Popular Gardening, can be grown in wash 
tubs sunk into the ground. It will be necessary, how- 
ever, to have the tub strong and well hooped, so that it 
will not be liable to give out, the culture being the same 
as water lilies. We quote the following hints, concern- 
ing ponds and tubs, from O. J. Farmer : 

Many persons are not aware of the ease with which 
water lilies can be made to grow and bloom in all 
their beauty and fragrance in the yard, with the tri- 
fling cost of constructing a small pond or sinking in the 
ground an old tub or barrel sawn in half, and kept 
filled with water during the summer, covering up with 
straw and boards in the winter to keep from freezing. 
The ponds should be made about two feet deep; for 
lilies bloom better in shallow than in deep water. Get 
some healthy, knotty roots, cover but slightly with 
rich mud, fill with water, and the job is ended. For 
tubs, take any strong barrel free from tar, oil, or salt ; 
old molasses or whisky barrels are about, the best, for 
the nature of their contents presupposes them strong 
and well hooped. If an old wagon tire be driven 
snugly on the bottom, and the tub well painted, they 
will last a dozen years or more. Now saw the barrel in 
two at the bung, fill each half full of fine loam, or if the 
barrel be a large one, only fill about a third full, lay in 
the roots, straighten out the small fibers, and cover to 
the depth of about two inches, and if it is intended to 
put fish in, overlay with coarse gravel to prevent the 
fish from burrowing down and exposing the fibrous 
roots, until all are well set. Now sink the tub to a 
level with the ground, and fill very gently with rain or 
river water; well water is not natural to aquatic 
plants. I venture that ninety per cent of the failures 
to grow plants in this way are the result of using well 
water. Replenish the tubs with water from time to 
time, to supply evaporation ; this is all the care they 
need. If desirable, these tubs may be set on a plat form 
on rollers, instead of sunk in the ground, and can thus 
be kept indoors during the winter. Kept filled with 
water, they will come out early in the spring. — G. R. 

— — — ♦ « » > ♦ — 

Men and their Hobbies. 
A statement made by a wise man is that " Every 
honest man has a hobby." The man in question did 
not use these precise words, says the American Culti- 
vator, but they amount to the same in substance. 

A man who is always tinkering around, making 
something or other in the mechanical line, is never 
found spending his leisure hours in a gin mill or saloon. 
The young man whose hobby is study will be found at 
his books as soon as his day's work is done and supper 
is swallowed. 

The chap who has "music on the brain" will be 
puffing or scraping his instrument early and late, until 
his friends almost wish he would quit his hobby and 
relegate himself to the rum shop. 

Many young men ride a mechanical hobby, and are 
often building experimental machines, and making 
"young" steam engines. To such men, electricity 
possesses a most enticing field. There is no end to the 
directions in which thought may be profitably turned 
in connection with electricity. Well developed as it is, 
electricity is as yet an almost unknown thing, which 
will require lifetimes of study to reduce to the full 
understanding of all. Electricity is the future power 
of the world, as it has always been its life, although 
unknown and uncomprehended for ages. 

That a young man will waste hours and days of his 
life in doing worse than nothing, when he has such a 
field before him, is scarcely to be comprehended, but 
it is a disgraceful fact. Let the young men awake to 
the idea that the advance of the world depends upon 
them personally ; that the years to come may be better 
or worse as they choose to study or to be idle, and it 
seems as though they would quit beer drinking, dice 
shaking, and card shuffling instantly, to avail them- 
selves of the privileges before them. 

A man may be about what he makes himself nowa- 
days, and if he chooses to become a sot, the way is 
open ; if he chooses to become a power in the land, he 

can do so by going to work in that direction and keep- 
ing at it. 
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Success In Heliograph?. 

A dispatch from Prescott, Arizona, mentions a great 
achievement in heliographing recently accomplished 
during practice in the Department of Arizona, by 
Lieut. Wittenmeyer, who succeeded in signaling a 
message by a single flash 125 miles from Mount Reno, 
near Port McDowell, to Mount Graham, near Fort 
Grant, where it was received by Capt. Murray. The 
latter by turning his instrument flashed the message to 
Fort Huachuaea, a distance of 90 miles, making a dis- 
tance of 215 miles with a single intervening station. 
The longest distance heretofore made with a single 
flash is said to be 70 miles. 

A heliograph may be described as a simple instru- 
ment that is used for signaling by sunlight from a 
plane mirror. The signals are made by flashing reflec- 
tions or by obscuring and revealing at will, by a mova- 
ble screen, an otherwise constant light, which is tech- 
nically called a "standing flash." The instrument 
working with a screen has been usually called by the 
inventor a " heliostat." That giving flashes has been 
called a heliograph or a heliotrope. 

The word heliograph, however, is commonly used to 
denote both, and will no doubt continue to be the ac- 
cepted name. A complete instrument consists essen- 
tially of two plane mirrors and a " sighting " rod, and, 
when a " standing flash " is used, a screen. The mir- 
rors are firmly supported, usually on a tripod, and are 
fitted with vertical and horizontal tangent screws. By 
means of the tangent screws the mirrors can be turned 
on their supports so as to face in any desired direction 
toward the sky. When a movable flash is used, one of 
the mirrors is so mounted that a motion of three or 
four degrees about its horizontal axis can be given it 
independently of the tangent screw, so that the flash 
can be thrown on and off the receiving station at will, 
and quickly. 

The screen, when used, is on a separate support, in 
order, when working, to avoid any shaking of the mir- 
rors. Both mirrors are used when the signalman fac- 
ing the receiving station has the sun in his rear. When 
the sun is in his front, or nearly at his right or left, 
only one mirror is used. The sighting rod, as its name 
implies, is an auxiliary used with the tangent screws, 
to put and keep the mirrors in such a position that 
the flash can be cast with certainty on the receiving 
station. 

Unless the flashes are produced rather slowly, and 
the dots and dashes separated very clearly, there is 
great liability of confusion. Even very expert readers 
of these signals are liable to make mistakes, and to 
clearly communicate ideas the operator must observe 
constant care and " space " his dots and dashes with 
extreme nicety. The heliograph may be manipulated 
after night by means of a clever arrangement of two 
small lamps attached to the instrument. Flashes, long 
or short, can be produced by delicate adjustment. 

Among the heliographic instruments heretofore de- 
scribed in the Scientific American is one by which, 
when a key is pressed, like a telegraph key, the flash 
of light is made of long or short duration, answering to 
the telegraphic dot or dash. Another improvement 
is that in which the flashing mirror is attached to an 
opera glass. 



AN IMPROVED SHAFT BEARING. 
The illustration represents a universal shaft bearing 
adapted to adjust itself automatically to the position 
of the shaft, which has been patented by Mr. H. 
Schneider. The bearing support has vertical screw- 
threaded bosses in line with each other, threaded bolts 
with conical ends working in the bosses, the bolts be- 
ing adjusted to position by set nuts. The bearing con- 




AN IMPROVED LOGGING RAILWAY. 

The illustration represents a simple form of logging 
railway designed to be expeditiously and conveniently 
built in any lumber region from the materials at hand. 
It has been patented by Mr. Frank V. Holston, of 
Bayfield, Wis. The supports or standards 
are formed of logs placed in the shape of the 
letter A, and between their upper contact- 
ing ends is secured a depending perpen- 
dicular log of about half the length of 
the standards, there being attached to this 
latter log and to one of the side standards 
a cross bar of hewed timber. The standards 
may also be connected by side and bottom 
brace rods when deemed necessary. The 
tracks are laid upon stringers resting upon 
the inner ends of the cross bars, and upon 
the tracks travels a carriage consisting of 
two or more hangers, connected by rods or 
bars, the hangers being bent upon them- 
selves at their upper ends, where a groov- 
ed wheel is pivoted to travel upon the 
track. The lower ends of the hangers are 
carried beneath the track and connected 
by a log, and each hanger has a chain with 
a grab hook of any approved construction, 
whereby the logs to be transported may be 
held from the carriage at an elevation from 
the ground. To the upper curved extremity 
of one hanger is attached a cable designed 
to return the empty carriage, while a second 
cable, operated by power from any convenient 
source, is carried beneath the track and over a groov- 
ed roller on an arm attached to one of the hangers, 
in such position as to be readily gripped by a cam 
lever, when the logs have been securely attached to 
the carriage. 



SCHNEIDER'S SHAFT REARING OR HANGER. 

sists of an upper and lower section, which, when placed 
together, have the proper aperture to receive the shaft, 
and the upper section has a recess for the insertion of 
the conical point of one of the threaded bolts, while the 
other section has a recess within which is a bearing 
plate fitting theconical end of the other bolt, therecess 
for this plate being large enough to permit the plate 
to be shifted by means of radial binding screws work- 
ing through threaded horizontal apertures in the raised 
rim or edge of the recess, and bearing with their inner 
ends against the sides of the bearing plate, as shown in 
the sectional view. The illustration represents the 
bearing as applied in connection with a hanger, but it 
may as readily be used in connection with a standard 
fixed upon the floor, or with wall brackets, the mov- 
able bearing plate being placed either above or below 
the shaft, as may be most convenient, the improvement 
giving the journal box or bearing sufficient play to en- 
able it to yield or adjust itself automatically to any 
slight play or vibration of the shaft, thereby avoiding 
undue strain andthe friction and wear incident thereto. 
The movable bearing plate also permits of lateral ad- 
justment of the shaft bearing, even when the shaft is 
running, while vertical adjustment may be quickly 
effected by the adjustable upper and lower bolts 
or pivotal bearings and their respective binding 



Purchasing Beets. 

The several beet factories which have had a short 
existence in the United States experienced difficulties 
with farmers when purchasing beets. The uniform 
price per ton, regardless of quality, is evidently the 
most simple method of overcoming the difficulty. The 
farmer's main object in view would then be to raise 
large beets, giving a heavy yield per acre, but averag- 
ing a low percentage of sugar. One campaign of a 
factory working under these conditions would end in 
ruin. If it were possible to contract for roots at say 
a uniform price of $4 per ton, with ironclad rules re- 
specting seed used, methods of planting, fertilizer, etc., 
the existing difficulties offered in California by the 
sliding scale of prices could be overcome. 

On the other hand, experience in America has shown 
that farmers, while contracting to follow certain lines 
of cultivation, drift into their own methods without 
being aware thereof ; hence there is a necessity of hav- 
ing a sugar beet overseer, his sole duty being the daily 
visiting of every portion of land where beets are being 
raised, and thus make certain that barnyard manure is 
not used the year of planting, and insist that the culti- 
vator be run several times between rows of beets, so as 
to eliminate weeds, etc. In other words, his duty 
would be to follow out all the best rules laid down for 
the production of roots rich in sugar. Beets to be re- 
ceived at the factory should be analyzed and their ex- 
act locality of growing made known. In special cases 
the fertilizer used could vary. The work of practically 
carrying out such a method is expensive, but it has for 
ultimate effect the bringing about of perfect harmony 
between all parties interested. 

We receive letters from California sources wishing to 
ventilate their grievances in print. We cannot pub- 
lish such letters, but realize perfectly how difficult it is 
for them to understand why beets raised upon same 
soil, with same seed, by same methods of cultivation, 
should vary in price several dollars a ton. We are con- 
vinced that perfect conscientiousness exists on the part 
of the chemist employed by the factory. Why not do 
as is frequently done in Europe, i. e., the farmers to 
have their own chemist, the expense, when divided 
among many cultivators, being but small, and then in- 
sist that the sample of beet selected at factory should 
be cut into two equal parts — the analysis obtained on 
the one hand should agree with that on the other. If 
a variance existed an average could be taken, and the 
price per ton thus determined would be more satisfac- 
tory than at present.— Sugar Beet. 



Migrating Birds. 

A dispatch from Cedar Rapids, Iowa, says: "A mi- 
grating bird wave which was passing over here on the 
night of May 17 encountered a severe rain and thun- 
der storm. Attracted by the electric lights, the birds 
gathered about them and attempted to fly into the 
stores. As a consequence, more than 1,000 birds fell 
dead in the streets from coming in contact with the 
wires and the glass fronts. Few of these birds inhabit 
this region, and some rare specimens were captured 
alive and caged. Among them was a red-poll warbler, 
one of the rarest birds in the United States. This bird 
nests in Manitoba and Alaska in summer, and in the 
winter goes as far south as the Caribbean Sea. More 
than fifty different species of birds were found. 




HOLSTON'S LOGGING RAILWAY. 

nuts. For further information relative to this inven- 
tion address Mr. H. Schneider, Dey Street House, No. 
58 Dey Street, New York City. 



The best quality precipitated chalk perfumed with 
orris root makes a good tooth powder or paste. 



A mysterious Olive Disease. 

A strange disease has broken out in some of the olive 
orchards in the Pomona valley, and in many respects 
recalls to mind the mysterious vine disease. 
It was first noticed about two and a half 
years ago, and has been making headway 
ever since. So far no one has yet discover- 
ed its cause, whether it is bacteria in the 
sap or a disease of the wood. Its attack is 
indeed singular. The tips of the branches 
and smaller limbs begin to dry up and 
the wood turns a light brown, often tak- 
ing in a whole limb. Many branches will 
show an apparently healthy twig on one 
side while on the other side a dead and 
withered growth tells the story of its pre- 
sence. One tree may be apparently healthy 
with the exception of a single branch or 
shoot, while other trees are nearly from one- 
quarter to one-half dead. The affected por- 
tions convey the idea of having been scorch- 
ed by a severe fire. The malady is re- 
ported quite universal throughout the val- 
ley, and is causing no little anxiety among 
the olive men. Specimens have been sent 
to Secretary Lelong, of the State Board, but 
so far no reliable information touching its 
cause and cure has been learned from any 
source. Prof. Coquillett has sent specimens 
of the leaves and wood to the department at Washing- 
ton, and it is to be hoped that the mystery will be 
cleared up and a remedy found before its spread be- 
comes serious. A " mysterious vine disease" is quite 
enough for Southern California, without the addition 
of a " mysterious olive disease."— Rural California?!. 
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THE INDUSTRIAL SOUTH-TALLAPOOSA, GA. 

(Continued from first page.) 
to 50 tons of charcoal iron daily, employs at present 
about 75 men and receives the iron ore from Cedartown, 
Ga., Dansville, Ala., and intermediate points. Be- 
tween 4,000 and 5,000 bushels of charcoal are used daily, 
and under the efficient management of J. A. Burns, 
pig iron is being shipped to Pittsburg, Pa., and after 
paying freight of $5 a ton, leaves a profit of $7 a ton, or 
over 50 per cent on the cost of manufacturing. 

"The Mountain City Glass Works have been run- 




Fig. 5.-M0UNTAIN CITY GLASS WORKS-MAKING FLASKS AND BOTTLES. 



ning less than three months, employ 100 hands, and 
are now turning out from 900 to 1,000 dozen flasks and 
bottles a day. Bottles are made in all sizes, holding 
from one-half ounce to one gallon. As might be ima- 
gined, flasks constitute an important part of the pro- 
duct. These are made in three sizes, half pint, pint, 
and quart, for the Southern trade. The sand used in 
the manufacture comes from Irondale, Ala., and the 
coal from Tennessee. As showing the way in which 
the Southern people encourage home industries, it 
might be mentioned that one Southern manufacturing 
company has given these works an order that will take 
the entire output for the next two years. 

" The Tallapoosa Knitting and Manufacturing Co. 
make seamless hose of medium grade for the Southern 
trade. Employ at present eighty hands, have capacity 
for 200. New hands are being added as fast as they 



hard pine timber that costs $18 per thousand in the 
North can be furnished here at $6 per thousand." 

"We show in one of our illustrations one of the old 
style cottages that are found throughout the South, 
and also one of the new style that have been built by 
Northern people for homes for those that work in the 
iron furnace and glass works. This new house, which 
is only one of a large number already erected and in- 
habited, contains five rooms, besides pantry. It is well 
built, lathed and plastered, and, including outbuilding 
and well, was finished complete for $375. As such 

houses can be 
rented as fast as 
they can be erect- 
ed, at ten dollars 
a month, it will 
be seen that an 
unusual chance 
for remunerative 
investment in 
building is afford- 
ed." 
"The Blue Ridge 
Mountains extend 
from Virginia to 
Alabama andcon- 
tain some of the 
most valuable 
mineral springs in 
the world. At no 
point in the whole 
range are they 
more plentiful or 
more varied in 
their medicinal 
properties than at 
Tallapoosa. 
Thousands of 
springs of pure 
free-stone water 
are found dotting the hillsides in all directions. 

The new spring house just completed, which we 
illustrate, covers a remarkable locality. Three springs 
bubble here, the water of each being different to the 
taste, and the water from the fourth fountain, that of 
the Chalybeate Spring, is forced here by a hydraulic 
ram from the spring, which is over a mile distant. These 
springs have a wide reputation. The pale and anemic pa- 
tient may take freely from the waters of the Chalybeate 
Spring with the assurance that the red corpuscles of the 
blood will be fully restored, while those suffering from 
renal diseases may hope to be greatly benefited by 
drinking daily from the more palatable waters of the 
Lithia Springs. These mineral waters are tonic in 
effect, and may be taken with beneficial results as a 
beverage by those in comparatively good health. 
We give below the analysis of the Tallapoosa Chaly- 




In Fig. 8 we give a bird's eye view of Tallapoosa, show- 
ing the river, streets, and location of manufactories. We 
do not attempt to show the houses, but this cut will 
give a good idea of the way the city is laid out. Land 
on both sides of the railroad is reserved for factory 
sites, and these. sites are given to parties who desire to 
locate industries here, and will not be sold to others. 

The Tallapoosa Land, Mining, and Manufacturing 
Co., Tallapoosa, Gra., of which Ralph L. Spencer is 
manager, will be glad to give any additional informa- 
tion. Those who are contemplating a change of loca- 




Fig. 7.-LITHIA SPRING HOUSE. 

tion will do well to investigate the many advantages 
which the Mountain City affords." 



Curious Railway magnetism. 

La Nature notes the following curious and interest- 
ing phenomena: Two railways, one the Sceaux line 
and the other the Ceinture, pass within a compara- 
tively short distance of the Montsouris Observatory, 
Paris, the former line being about 80 meters distant 
and the latter but some 60 meters. During the pass- 
age of trains on the Ceinture line, which is nearest to 
the observatory, the bifilar magnet is found to be dis- 
turbed, and its oscillations are registered photographi- 
cally ; indeed, the movements are so regular that the 
curve clearly indicates the exact time of each train 
passing the observatory. This phenomenon is due to 
the fact that as the line crosses the direction of the 
magnetic meridian the wheel tires of the carriages 
become magnetized by induction, and so produce, in 
consequence of the laws of magnetism, a deviation of 
the bifilar magnet. The trains on the Sceaux line give 
rise to a phenomenon not less curious. Whenever the 
engine driver blows off steam, the electrometer is partly 
discharged, the electrical potential of the air falling to 
about one-half of its original value. These disturb- 



Fig. 6. OLD AND NEW STYLE HOUSES-CRACKER TEAM. 

can be taught. The output is now 200 dozen a day, 
with a full capacity of 600 dozen. The yarn used is 
procured from Macon, Ga., and whenever possible, the 
products of Southern mills are used. Finer grades of 
goods will soon be made. 

" Contracts are about closed for the location of car 
works, bit and auger works, merino mills and several 
smaller industries. By the end of this year fully seven 
hundred additional hands will have to be employed at 
the various factories, and all of the skilled labor must 
come from the North and West. 

" Wood and lumber are plentiful and cheap, hard cord 
wood being delivered for $1.50 per cord, and dressed 




Fig. 8,-BIRD'S EYE VIEW OF TALLAPOOSA, SHOWING RIVER, STREETS, AND LOCATION OF FACTORIES. 

1. Wagon factory. 2. Glass works. 3. Furniture factory. 4. Enterprise Cotton Co. 5. Poosa Mfg. Co. 6. Planing mill. 7. Tallapoosa 
Iron Works. 8. Chair factory. 9. Foundry and machine works. 10. Woodworking mill. 11. Jeans and overall factory. 12. Stock 
yards. 13. Soap works. 14. Hosiery mills. 



beate Spring water, made by Prof. John M. Candless, 

analytical chemist, of Atlanta, Ga. : Grains per 

Imperial gal. 

Bicarbonate of soda 0'251 

Bicarbonate of potash 0'848 

Bicarbonate of magnesia 0"563 

Bicarbonate of lime 0'846 

Bicarbonate of lime 1'968 

Bicarbonate of manganese 0'898 

Sodium chloride. 0482 

Sodium 'phosphate 0*044 

Alumina 0021 

Silica 0495 

Organic matter and combined water lithia, traces 2 115 

8'531 



ances are brought forward by the director of the Paris 
Observatory in order to oppose the scheme which is 
now proposed of extending the railway from Sceaux to 
the Place de Medicis. 



Large quantities of railroad ties are being shipped 
to the American market from Grand Falls, N. B. The 
price paid for them delivered at the seaboard is $13 per 
100, a much higher figure than they formerly com- 
manded. The supply to be obtained in that section is 
large and not likely to be soon exhausted. 
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Does Anybody Live a Hundred Years? 

It will be remembered that Sir George Cornewall 
Lewis undertook to prove that nobody had ever lived 
to be a hundred years old. He contended that the re- 
puted centenarians were persons whose history was ob- 
scure and whose births could not be verified. No one, 
he maintained, who had lived before the public was 
included in the number. 

Now, on the other hand, an English physician, Dr. 
George M. Humphrey, brings forward the results of 
an extensive and rigorous investigation, which has 
shown that the attainment of centenarianism is by no 
means impracticable, not less than seventy-four per- 
sons being enumerated who have unquestionably 
reached or exceeded the age of a hundred years. 

Nothing, for instance, could be better authenticated 
than the longevity of the famous French savant 
Chevreul, who was more than a hundred and two 
years old when he died last year. 

In 1875, Sir Duncan Gibb recorded the case of a 
great-aunt of a Mr. Williams, who had sat at the head 
of her own table for a hundred Christmas days, having 
been married at the age of fifteen. 

We observe that Dr. Humphrey puts faith in the ex- 
traordinary age ascribed to Thomas Parr (one hundred 
and fifty-two years) on the ground that William Har- 
vey, who performed the post mortem examination, 
would have taken pains to ascertain the truth had he 
had cause to suspect than an imposition had been 
practiced. 

In the case, too, of John Bayles, said to have been one 
hundred and thirty years old when hedied in 1706, there 
is extant a medical description, with details, that satis- 
fied the observers of the correctness of the reputed age. 
Outside of England there have been trustworthy ex- 
amples of centenarianism not mentioned by Dr. Hum- 
phrey. 

When we bear in mind the fact that the bishops of 
the Greek church are even more careful to register 
births than are the English parochial clergy, we must 
accept, as deserving of credence, the statement made 
to Sir Henry Halford, by Baron Brunow, the Russian 
ambassador to the Court of St. James, that there is, 
on the borders of Siberia, a district where a year sel- 
dom passes in the course of which some person does 
not die at the age of one hundred and thirty. Then, 
again, from official accounts of deaths in the Russian 
empire in 1839, it appears that there were 858 persons 
whose ages ranged from 100 to 105 ; 130 ranging from 
115 to 120; and three from 150 to 156. At Dantzic, one 
was said to have lived to one hundred and eighty four, 
and in the next year, 1840, another died in Wallachia 
at the last mentioned age. 

In ancient times, also, there are official records of 
centenarianism whose accuracy it is not easy to im- 
peach. Thus, when Vespasian made his census in A. 
D. 74, there were found to be, in the Roman empire, 
fifty-nine persons who were just a century old; 114 
who were from 10C to 110 years of age ; two from 110 to 
125 ; four from 125 to 130 ; three from 135 to 140. 

Among the distinguished persons whose age there 
would be abundant means of verifying, may be men- 
tioned Fabius Maximus, who died a centenarian ; 
Terentia, the wife of Cicero, who, according to some, 
lived to be 103, according to others, 112; Claudia, the 
wife of the Senator Aurelius, who died at 115. 

It is also to be noted that on the tenth anniversary 
of the taking of the Bastile, Bonaparte, then first con- 
sul, received two invalid soldiers, one of 106, the other 
of 107 years ; and that, in 1822, Pietro Huel, who was 
then 117 years old, and the only Frenchman living who 
had seen Louis XIV., assisted at the inauguration of 
the statue of the Grand Monarch. — New Fork Ledger. 



Bicarbonate of Soda for Carbonic Acid Gas. 
A well known Liverpool firm of aerated water manu- 
facturers states, as a result of their experience, that 
the use of bicarbonate of soda is far preferable to and 
very much cheaper than the whiting process, says 
The Mineral Water Trades Recorder. The firm has 
given much attention to the production of carbonic 
acid gas, which has hitherto been almost invariably 
made from carbonate of lime or whiting. As a result 
of perfectly reliable and frequently repeated experi- 
ments it has, however, been found that by the bicar- 
bonate of soda process a cheaper and better carbonic 
acid gas is obtained — a gas chemically pure and rich, 
as is seen in champagne wine. The difference in quality 
of the two gases may be demonstrated by a simple ex- 
periment. Put some bicarbonate of soda in one glass 
and some whiting in another ; pour into each a small 
quantity of water ; add a few drops of sulphuric acid, 
when effervescence will at once take place and carbonic 
acid gas will be generated. On smelling at each in 
turn, it will be found that the gas in the vessel contain 
ing whiting emits an offensive smell, while that gen- 
erated in the bicarbonate of soda will be found to be 
perfectly inodorous. The purity of the gas made from 
bicarbonate of soda tells In its favor as compared with 
that made from whiting. Then as to the cost, the firm 
in question have clearly demonstrated to our represent- 
ative, when he called upon them, that the carbonic 
acid gas manufactured by means of bicarbonate of 



soda is not only beyond comparison purer, but it is 
also very much cheaper. Experiments have been 
made as to the cost of one ton of carbonic acid gas, 
the price of sulphuric acid being £6 per ton, of bicar- 
bonate of soda £5 per ton, and of whiting £1 10s. per 
ton. By the bicarbonate process the cost would 
be £16 12s., made up of two tons of bicarbonate of 
soda and one ton two cwts. of sulphuric acid. By the 
whiting process the cost would be £22 10s., made up of 
three tons of whiting and three tons of sulphuric acid. 
The difference in favor of the former process is thus 
seen to be no less than £5 18s. per ton. In addition to 
this, by the bicarbonate process Glauber salts to the 
value of £4 19s. are obtained. Deducting the cost of 
manufacture and packing, £1 17s. 6d., there is a balance 
remaining of £2 16s. 6d., which, added to the difference 
in favor of bicarbonate process, £5 18s., represents a 
total saving for the ton of carbonic acid gas manufac- 
tured of £8 14s. 6d. This will, indeed, be a matter of 
great consideration in the future to mineral water 
manufacturers. 
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Fluorine. 

We have already given an account of some experi- 
ments of M. Moissan that permitted him to isolate 
fluorine. In these experiments he succeeded in split- 
ting up hydrofluoric acid into hydrogen and fluorine. 
Having again taken up this study, he has been enabled 
to determine the constant physical principles of this 
new simple gaseous matter. 

M. Moissan, in the first place, studied the question 
as to under what conditions platinum is attacked by 
fluorine gas. He found that at the ordinary tempera- 
ture it was possible to preserve fluorine indefinitely in 
platinum apparatus without any fear of the metal 
being attacked. Moreover, he demonstrates that at a 
temperature of 500° or 600° there forms a bifluoride of 
platinum analogous to the already known chloride of 
the same metal. This new compound is important, 
since it possesses the curious property of splitting up 
into fluorine and platinum through heat. It is likely 
that when it becomes possible to prepare fluoride of 
platinum by an indirect way (in starting from hydro- 
fluoric acid, for example), we shall have a chemical 
process for obtaining fluorine in large quantity. 

After his preliminary experiments, M. Moissan took 
the density of fluorine. In order to obtain this gas in 
abundance, he modified his first apparatus by giving a 
much greater capacity. Beyond the electrolyzing tube 
he arranged a small platinum spiral, designed to con- 
dense the vapors of hydrofluoric acid carried along, 
and, finally, two platinum tubes filled with fluoride of 
sodium. This compound, in fact, retains the minutest 
traces of hydrofluoric acid. 

The pure gas thus prepared is led into the density 
bottle by means of small flexible platinum tubes. This 
bottle is first weighed when full of air, and afterward 
when full of fluorine. Knowing its volume, it is easy 
to determine the density of the fluorine therefrom. M. 
Moissan determined the figure 1'26, while the theoreti- 
cal density is 1'31. The slight difference between these 
figures well shows that pure fluorine has a normal 
density. 

M. Moissan next determined the color of the gas. 
For this he used a platinum tube closed by transparent 
plates of fluorspar. Two platinum ajutages allowed 
the gas to enter and make its exit. When the tube 
was well filled with fluorine, the gas, on escaping 
through one of the ajutages, ignited crystallized sili- 
cium at the ordinary temperature. 

Observing the gas, then, through the plates of fluor- 
spar, it was found that it had a greenish-yellow color, 
and that the latter was paler than that of chlorine 
seen in the same volume. The color, moreover, differs 
from that of chlorine, in inclining more to yellow. 

The spectrum of fluorine also was studied in detail. 
Upon this subject there had been nothing published 
except a work by M. Salet, who had compared the 
spectra of chloride and fluoride of silicium. M. Mois- 
san caused a very strong induction spark to pass 
between gold or platinum rods in a small apparatus 
filled with fluorine. It is unnecessary to add that this 
small apparatus was itself of platinum, and that the 
spark could be seen through the transparent fluorspar. 
On comparing the results obtained by this new 
method with those furnished by hydrofluoric acid, 
fluoride of silicium, trifluoride of phosphorus, and 
fluoride of carbon, M. Moissan has been enabled to 
demonstrate the existence of thirteen new lines, placed 
in the red part of the spectrum. These lines are found 
for the most part in the red portion comprised between 
the second line of potassium and the line of lithium, 
that is to say, in a part where no simple body has 
hitherto given lines. Finally, M. Moissan adds that 
with hydrofluoric acid he has obtained several bands 
in the yellow and the violet ; but the position of these 
bands, which are not very well defined and are very 
wide, could not be exactly determined. 

Comparing these researches with those undertaken 
by M. Meslans upon the fluorate ethers of the ethyl 
series, it will be seen that fluorine is clearly placed at 
the head of the chlorine family. It is colored the same 
as all the compounds of this family, but not so deeply 



as chlorine. Its density is normal, and the fluorate 
ethers have a boiling point less by about 50° than the 
corresponding chlorate ethers. 

What renders these researches very curious is not 
only the interest attached to the isolation of the new 
simple matter that has been obstinately sought for for 
a century, but the fact that this gas is the most active 
matter that chemists possess. In fact, it ignites crys- 
tallized silicium, which boiling nitric acid does not 
attack, and which pure oxygen burns with difficulty 
at a high temperature ; and, while chlorine is incapa- 
ble of directly combining with carbon, fluoiine is capa- 
ble of uniting with it and forming a gaseous body — 
fluoride of carbon, which M. Moissan will soon describe. 

Another experiment recently described further de- 
monstrates the chemical activity of fluorine. When 
into the tube filled with fluorine that served to deter- 
mine the color of this gas a drop of water is allowed to 
fall, a decomposition of the water occurs, and hydro- 
fluoric acid forms, with a disengagement of ozone — the 
latter being of the characteristic blue tint that Messrs. 
Hautefeuille and Chapuis have demonstrated to belong 
to oxygen very rich in ozone. This is the sole chemical 
reaction that yields so concentrated ozone. 

Finally, we may add that fluorine and hydrogen 
combine when cold and in darkness. This is the only 
example of two simple gaseous matters directly com- 
bining without the intervention of a foreign energy. 
Chlorine and hydrogen require light ; hydrogen and 
oxygen require an electric spark or a flame ; hydrogen 
and fluorine combine directly. 

Moreover, this chemical activity has been very well 
demonstrated by Messrs. Berthelot and Moissan, who 
have determined the heat of combination of hydrogen 
and fluorine to be 37 6 calories, that is to say, it is 
greater than that of the hydroacids for iodine, bro- 
mine, and chlorine. Thus the fluorine is the most 
active element known at present, and on account of 
this very property, we maintain that it will be called 
upon to furnish chemists the most interesting reac- 
tions. — La Nature. 



The Red Scale. 

The red scale is as dangerous and infectious to fruit 
interests as small pox is among human beings. If any 
one wants to know what an awful thing it is, let him 
come down in this vicinity and visit Orange. It is a 
pitiful sight to see what ruin has been caused by care- 
less indifference of the people when this pest first came 
into this valley. When I first saw Orange, in the fall 
of 1884, I thought it the garden spot of America. I 
never shall forget the luxuriance of the acres of orange 
orchards and the prosperous-looking places. There 
were then shipments of many carloads of oranges from 
Orange station every spring, and there were dozens of 
men who got from $2,000 to $4,000 a year for their 
orange crops. The red scale came there in the spring 
of 1885. People talked some about it, and few said the 
pest would be serious unless stamped out at once. 
Their fears were ridiculed, and every one went on in 
an easy, indifferent way, while the little red scale bu? 
multiplied, spread and devoured, till at last the people 
saw acre after acre of orange trees dead and dying. 
Go to Orange to-day. Where there were hundreds of 
line orchards five years ago, the land is now covered 
with the decaying stumps of orange and lemon trees, 
while in the majority of cases barley and a few vege- 
tables are now grown where the orange orchards used 
to flourish. The men who enjoyed an income of $2,000 
and $4,000 annually from their orange crops are now as 
poor as church mice and are bewailing their fate. 
Come here some day and see for yourself what the 
awful red scale has done for us. — T. M. Roily, in Po- 
mona Progress. 



Uses for Old Paper. 

Most housekeepers know how invaluable newspapers 
are for packing away the winter clothing, the printing 
inkactingas a defiance to the stoutest moth, some house- 
wives think, as successfully as camphor or tar paper. 
For this reason newspapers are invaluable under the 
carpet, laid over the regular carpet paper. The most 
valuable quality of newspapers in the kitchen, how- 
ever, is their ability to keep out the air. It is well 
known that ice, completely enveloped in newspapers 
so that all air is shut out, will keep a longer time than 
under other conditions ; and that a pitcher of ice water 
laid in a newspaper, with the ends of the paper twisted 
together to exclude the air, will remain all night in 
any summer room with scarcely any perceptible melt- 
ing of the ice. These facts should be utilized oftener 
than they are in the care of the sick at night. In 
freezing ice cream, when the ice is scarce, pack the 
freezer only three-quarters full of ice and salt, and fin- 
ish with newspapers, and the difference in the time of 
freezing and quality of the cream is not perceptible 
from the result where the freezer is packed full of ice. 
After removing the dasher, it is better to cork up the 
cream and cover it tightly with a packing of news- 
papers than to use more ice. The newspapers retain 
the cold already in the ice better than a packing of 
cracked ice and salt, which must have crevices to 
admit the air. 
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STAINED GLASS AND OBJECTS OF WIRE CLOTH. 

A little stained glass work judiciously distributed 
imparts a bright and cheerful air to the house by in- 
troducing a few brilliant colors in a legitimate way, 
where they would be entirely out of place if intro- 
duced in draperies, carpets, or furniture. 

It is an easy matter to make stained glass work after 
the more simple designs. It only requires a knowledge 
of the use of the glazier's diamond, or the very efficient 




Fig. l.-DETAILS OF THE LEAD WORK. 

substitute for the same known as the roller glass cut- 
ter, and some proficiency in the use of the soldering iron. 
The colored glass can be procured from almost any 
dealer, and for the grooved lead strips in which the 
glass is set, the amateur will have to depend on the 
stained glass works. Some manufacturers are willing 
to furnish it in small quantities, while others are reluc- 
tant. It is to be regretted that there is no simple way 
of making these strips. Every stained glass manu- 
facturer is provided with a machine by meansof which 
he rolls them from larger strips of about the same 
form, made at the lead works, and known as cames. 




Fig. 2.-STAINED GLASS WORK " CRAZY " PATTERN. 

Two kinds of lead strips are generally used in this 
kind of work, one of which is shown at a, in Fig. 1. 
This is narrow and convex, and well adapted for small 
curves, circles, etc. The other, shown at b, in the same 
figure, is wider and thinner and better adapted for 
straight work. At c, in the same figure, is shown the me- 
thod of attaching copper wires to the lead fortwisting 
around the rods which support the work, as shown at d. 

A drawing of the pattern is made upon stout paper, 
and the work is begun by cutting the glass according 
to the pattern, fitting the lead strips and soldering* 
them at their junction. After all of the glass pieces 

* For the soldering, an ordinary soldering iron is employed, and com- 
mon tinner's solder is ■ used in fastening the joints. Tallow is used as 
flux, A tallow candle is commonly employed for this purpose. The 
joint to be soldered is rubbed with the end of the candle, and the solder 
is applied. Of course the iron must be well tinned and hot, and the 
touch of the iron upon the work must be very quickly and dexterously 
done. 



have been fitted and secured, the work is turned over 
and soldered upon the other side. The wires are then 
attached by first tinning them and then securing them 
by means of solder. These wires are twisted around 
iron rods, which areso arranged as to support thework. 
Small pieces will not require the iron rods, but larger 
ones are liable to sag and buckle of their own weight. 
They are also apt to be blown out of shape by a heavy 
wind. The easiest pattern to produce on 
stained glass is that shown in Fig. 2. It is 
hardly worthy of classification among pat- 
terns, but it is pleasing if properly done. 
Some care is necessary to secure harmony 
of color, but there is little chance of failure 
in this kind of work. 

It is a common practice to gild over the 
lead strips after the work is done, by means 
of gold paint, but it is a question whether it 
is any improvement over the natural color 
of the lead, especially in work exposed to 
the action of the elements. For some in- 
door work, such as fire screens, sash screens, 
lanterns, lamp shades, etc., the gilding is not 
objectionable. 

The screen shown in Fig. 3 is not difficult. 
All of the glass pieces are of such form as to 
be easily cut, and the work of joining the 
lead strips is quite simple. As to colore, it 
would be well to follow the example of na- 
ture, or in any case to select such as will harmonize. 
It is hardly possible to produce more gorgeous coloring 
than is found among the butterflies. Green, blue, 
greenish-blue, red, yellow, brown, black and white 
(opalescent) are colors from which to select for this ob- 
ject. 

The wire frame which supports the glass is carried 
along the lead strips and secured by solder. The an- 
tennae are of wire. The base is of wood, neatly stained 
and polished. 

A class of ornamental objects may be made from wire 
cloth which rival in beauty any kind of stained glass 
work. Figs. 4 and 5 are examples of this kind of work. 

The wire cloth for this purpose should be made of 
fine wire, the mesh should be coarse, say 10 to the inch, 
and, moreover, the cloth should be painted and allowed 
to dry before the ornamental work is applied. The 
wire cloth is supported a short distance from a design 
drawn on paper and the different colors are introduced 
into the meshes by means of an ordinary writing pen. 
A gelatine solution is used for this purpose. It should 
not be very thick, and it must be kept warm. Ordi- 
nary transparent gelatine may be colored for this pur- 
pose by adding aniline. Colored lacquers answer ad- 
mirably for filling the squares. Common white glue 
answers very well for filling the body of the design. 
The beauty of this kind of work and the simplicity of 
the method by which it is produced recommend it for 
many purposes. 

The construction of the frames for the lamp shade 
and hanging lantern requires some mechanical skill. 
Probably the aid of the tinsmith will have to be in- 
voked in these cases. It will pay, however, as the arti- 
cles will well repay the trouble and expense. 

The hanging lantern, Fig. 5, is designed for a hall. 
It may contain a kerosene lamp, or the device known 
as the " fairy lamp," in which a large candle is em- 
ployed as a source of light. 

The colored checks in the wire cloth appear like gems 
when illuminated. 



secure to himself the benefit of his discovery, but 
gave it to the world. His merit and his generosity 
in the matter were recognized, thirty years after he 
sold out and left the business, by those who had 
profited by them, and on their testifying such recogni- 
tion to him (about 1868) he said : •' I introduced patent 
leather, but it should be remembered that there was 
nothing generous or liberal in its introduction, as I 




Fig. 4.-LAMP SHADE. 

served myself first, and when its novelty had ceased and 
I had other objects in view, it was the natural course to 
leave it. When I had done so, and other more active 
and enterprising persons chose to supply the wants of 
the public, I wished them all prosperity, and am happy 
to see it, to see patent leather useful and valuable and a 
business of the first magnitude, and to see a friendly 
social feeling existing among all interested. May it be 
as enduring as the use of leather." 

Mr. Boyden died March 31, 1870, aged 82 years. The 
versatility of his genius, says the Shoe u?id Leather 
Reporter, was remarkable. He entered many fields of 
effort, differing widely from each other. He manu- 
factured locomotives and invented delicate optical in- 




Fig. 3.-DESIGN FOR STAINED GLASS LAMP SCREEN 



Monument to Setli Boyden. 

In honor of Seth Boyden and in memory of his dis- 
tinguished services in promoting mechanical industries 
in the city of Newark, N. J., a handsome monument 
of the man was unveiled in Washington Park, Newark, 
N. J., on Wednesday, May 14. R. 
Wayne Parker, President of the 
Newark Board of Trade, pre- 
sented the statue to the city. 
Mayor Joseph E. Haynes receiv- 
ed it on behalf of the municipa- 
lity. The oration was delivered 
by Chancellor Runyon, who 
enumerated the inventions of 
Seth Boyden, some of which 
were improvements in the man- 
ufacture of leather. 

By analyzing the coating or 
varnish of a piece which had 
been presented to him, he in a 
short time discovered the process 
and produced an article better 
than that which had been exhi- 
bited to him. 

This was the origin and he 
the originator of that great busi- 
ness in this country, a manufac- 
ture in which the city of New- 
ark is pre-eminent and the pro- 
ducts of which it sends to every 
part of the globe and in which 
it commands the market. Mr. 
OR FIRE SCREEN. Boyden made no attempt to 




Fig. 5.-HANGING LANTERN OF WIRE CLOTH. 

struments ; repaired watches at the age of fifteen, and 
produced a telescope of great power ; by skillful culti- 
vation he increased the size of the variety of straw- 
berries which bears his name beyond that of any other 
kind ; he improved on Daguerre's process of producing 
sun pictures, and discovered a method of manufactur- 
ing Russia sheet iron. His life seemed to be a refuta- 
tion of the " jack at all trades " axiom, for he was an 
adept at everything to which he turned his hand. 



It takes about three seconds for a message to go 
from one end of the Atlantic cable to the other. 
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RECENTLY PATENTED INVENTIONS. 
Railway Appliances. 

Car Coupling. —Joseph Rigby and 

George W. Reed, Seattle, Washington. In this coup- 
ling a spring-seated block is arranged to slide in the 
throat of the drawbar and hold the pin up until the 
block is forced in by the entering link, when the pin 
drops to couple the cars, the device insuring greater 
smoothness and certainty, and its working being 
definitely under the control of the operator. 

Car Axle. — Charles W. Wolfe, 

Albany, N. Y., and Thomas H. Campbell, Green 
Island, N. Y. This is a sectional axle with wheels 
capable of independent rotation, so that a car supported 
by them will round curves of shorter or longer radius 
to either side, materially reducing friction and wear of 
railway equipment, the invention covering various novel 
features of construction and combinations of parts. 

Rail Sweeper.— Neil Campbell, New 

York City. Two sweepers are ordinarily employed 
upon each car, one at each end diagonally across the 
track, and capable of attachment to the bottom of any 
car, the construction being designed for convenient ma- 
nipulation to engage or disengage the sweeper with or 
from its driving mechanism and the track, the sweeper 
being driven directly from the wheels of the car or axle. 

Gondola Car.— Thomas Wat kins, 

Coal Bluff, Pa. This is a car primarily designed for 
the transportation of coal, coke, ores, etc., and for the 
quick and easy unloading of the contents of the car 
without the labor of shoveling, the invention covering 
various novel features of construction and combinations 
of parts. 

Elevated Railway.— T hoinas C. 

Clarke, Shrewsbury, N. J. This invention consists of 
a longitudinally-extending triangular girder, with side 
brackets projecting therefrom at suitable intervals and 
serving to support the double tracks, the construction 
being designed to take up but little room in the streets, 
and not seriously obstruct the passage of light andair. 



Electrical. 

Bilge Water Alarm. — James W. 

Jones, New York City. This device consists of a float 
having an electrical contact point, an electrical signal- 
ing apparatus, and a fixed contact point, against which 
the float contact point bears when the water rises above 
a certain predetermined height, whereby an alarm will 
be sounded. 

Telegraph Key.— John S. Kaylor, of 

Bismarck, 111. Combined with the leg and contact 
point of the key is a sliding bolt, spring contacts form- 
ing a positive electrical connection therewith, with a 
spring for moving the bolt forward into the leg and a 
curved switch lever for withdrawing it, whereby the 
switch will not be liable to be opened accidentally, and 
will close automatically when released. 



Mechanical. 

Gaining Machine.— Joseph W. Baker, 

Chatham, Pa. This is a machine especially adapted for 
use in the formation of the gains in the string pieces or 
jacks of a stairway, movable clamps providing for the 
adjustment of a bed plate or frame to bring the cutter 
head to a position to operate to form either the tread or 
riser gains. 

Saw Filing and Setting Machine. 

— William H. Parry, New York City. This is an im- 
provement in machines which have a saw that is alter- 
nately clamped and released and moved the distance of 
one tooth during the reciprocating movement of a file 
holder that slides in a guideway adapted to vibrate in a 
vertical plane, the invention covering various novel 
features and combinations of parts. 



Agricultural. 

Plant Protector.— Henry T. Shep- 

heid, Bentonsport, Iowa. This device consists of a wire 
screen cover adapted to wholly inclose the plant to pro- 
tect it from the ravages of insects, without excluding 
the sun, air, and moisture, the protector being readily 
anchored in place, and designed more especially for use 
over melons, to protect them from bugs and cut- 
worms. 



Miscellaneous. 

Sponge Holder. — Burchard H. A. 

Siefken, Omaha, Neb. This is a device which will 
maintain an upright position, whereby the sponge will 
the longer retain its moisture, and be prevented from 
coming in contact with books, papers, or other articles, 
while it has a cap, so that it can be carried in the pocket 
without any leakage of water. 

Leg for Folding Beds. — Frederick 

Bennett, New York City. This is a leg so arranged 
that upon lowering the bed it will fall by gravity to the 
proper position for supporting the bed and be securely 
locked, aud upon elevating or closing the bed will fall 
back to full concealment, the invention covering various 
novel features of construction and arrangement of 
parts. 

Head and Back Rest. -Charles 

Gurney, Piffard, N. Y. This is a portable device, con- 
sisting of a casing with an opening in its back, a spring- 
pressed plate being mounted in the casing with an arm 
hinged to the plate, and is designed more especially for 
use with a railway car seat, the parts being adapted to 
fold compactly and so designed that they may be 
brought to fit the person of almost any user. 

Picture Nail. — Aloysius Hauger, 

New York City. This is a nail in which the head 
portion is hinged to the body or stem, and adapted to 
fold toward the stem and unfold therefrom, whereby 
the stem may be driven into a wall or support without 
danger of injuring the head. 

Window Cleaner. — Francis Red- 
mond, Ranelagh, Dublin, Ireland. This an improve- 
ment in window cleaners having a rotary brush, pad, or 



mop, carried by a handle with mechanism for operating 
the rubber by hand, the improvement being designed 
to facilitate the work without weakening the support of 
the rubber. 

Lamp Burner.— Thomas Wall, Brook- 
lyn, N. Y. This is a burner in which the parts are 
firmly secured together without the use of solder, and 
at small cost, a novel form of die and plunger being 
employed, and the invention covering other special 
details of construction and combinations of parts. 

Drawer Equalizer. — Joseph H. 

Knaus, Fayette, Mo. This invention covers a peculiar 
arrangement of links and levers joined together after 
the manner of toggle levers in the rear of the drawer, 
for securing its even and regular movement, and so 
that when pulled from one side or the other it will not 
be liable to become cramped or jammed. 

Labyrinth Puzzle. — William F. 

Trulsen, New York City. This is a shallow rectangular 
box in which fits a sheet metal piece with stamped ribs 
forming groups of grooved passages, of which only one 
correct passage leads from a central recess to an exit 
opening near one corner of the box, a ball being 
adapted to traverse the passages and escape there- 
from. 

Hydrocarbon Burne r.— John 

Adams, Nashville, Tenn. Three patents in this line 
have been granted to this inventor, one of which more 
especially covers a burner designed for heating stoves, 
another for a burner for use in cooking stoves, and 
adapted to burn a mixture of petroleum or other liquid 
hydrocarbon and steam, these burners being designed 
for use in the fire-pot of an ordinary stove, while the 
third invention is Intended to adapt the burner to a 
wider range of use where it is desirable to establish a 
forced draught by compressed air or steam. 

Non-Conducting Covering. — Joseph 

L. Stillman, Fresno, Cal. This is a covering for pipes, 
to prevent freezing or loss of heat, and is composed of 
felt, red flannel, Osnaburg cloth, and paper, arranged in 
layers, with a special composition incorporated between 
the layers. 

Coal Mining Machine.— William Job, 

Columbus, Ohio. This machine consists of a traveling 
adjustable frame mounted on swiveled rollers, and hav- 
ing a drill and cutter, adapted to drill a hole and then 
cut a seam laterally therefrom in such way that the 
blocks of coal detached from their place in the seam 
may be readily removed. 

Lock. — C harles E. Hennies, Atlanta, 

Ga. The bolt of this lock has notches in its upper and 
lower edges, with a spring-actuated tumbler adapted to 
hold the bolt in an unlocked and partially locked po- 
sition, a spring-actuated stop holding the bolt in a 
locked position, while the tumbler, stop, and bolt are 
so constructed that two keys are necessary to lock and 
unlock them, and these keys must be manipulated in a 
definite manner. 

Weight and Price Scales.— Joseph 

T. Bright, Lexington, Ky. In these scales a tilting 
graduated beam is connected with a lever under the 
platform, and operates other levers on which the plat- 
form rests, the weight that slides on the beam being ad- 
justed to indicate the value of the quantity of the article 
desired, while a dial pointer is adjusted by a screw to 
indicate the amount in pounds. 

Filter —Charles G-. Purdy, Brooklyn, 

N. Y. This invention covers a packing or joint for filter 
tubes, consisting of a central elastic apertured disk and 
two apertured guard plates at each side thereof, all 
adapted to an opening in a partition separating the un- 
filtered and filtered fluid chambers of a filter, and to 
make a joint with the filtering tube nozzle. 

Carpet Cleaning Machine.— Wil- 
liam Bowman, Battle Creek, Mich. This invention con- 
sists of a revoluble case or carrier formed with a num- 
ber of pockets and provided with retainers, to prevent 
the bunching of the carpets placed In the machine and 
provide for a proper action in connection with each 
carpet. 

Mucilage Distributer.— Magnus J. 

Palson, Gloucester, Mass. This is a vessel having a 
small eduction port, connected with which is a spring 
spreader, carrying a rubber packing normally closing 
the port, whereby mucilage, glue, or paste held in the 
vessel may be delivered by simple pressure and evenly 
spread upon the parts to be connected. 

Typewriter Cabinet. — John E. 

Davis, Washington, N. J. This invention consists of a 
supporting shelf pivotally connected at one end to the 
desk, rollers or blocks on the desk supportingthe shelf 
in a closed or extended position, whereby the machine 
may be conveniently supported for use and inclosed 
when not in use, the cabinet then forming a writing 
desk. 

Piano. — Arthur W. Davidson and 

Charles Sigmund, Philadelphia, Pa. This is an im- 
provement in the construction of upright pianos, pro- 
viding means whereby the pin block will be securely 
attached to the back timbers or bracings of the instru- 
ment, and also to utilize the attaching mediums as con- 
ductors and transmitters of sound, tubular or trumpet- 
shaped bolts being used. 

Clothes Hanging Apparatus. — 

James A. McMahon, Brooklyn, N. Y. This invention 
relates to apparatus on the inside of the window, and 
used with a movable endless line running over pulleys 
and extending to a point outside of the house, the gar- 
ments being hung on the line inside of the window and 
prevented from being soiled in passing over the window 
sill, while danger from leaning out of the window to 
handle the line is avoided. 

Dumping Cart.— Charles Gibbs, New 

York City. This cart has a bottom pivoted to it at its 
rear end and is provided with a hoisting mechanism at 
its front end. with other novel features, whereby the 
load may be dumped quickly and conveniently while 
the body of the cart remains in its horizontal position, 
the end gate not being opened and the operator re- 
maining at the front of the cart. 



NEW BOOKS AND PUBLICATIONS. 

Cyclopaedia of the Manufactures 
and Products of the United 
States. New York : The Seeger & 
Guernsey Company. 

This is a very large classified trade directory, designed 
to afford the address of a manufacturer, and in most 
cases a long list of manufacturers, of almost any article 
a customer might be looking for. The index to articles 
fills 173 closely printed pages, and the directory proper 
855 pages, the classification being so thoroughly carried 
out that it is easy to find any general description of 
goods or any special and limited subdivision thereof. 

The American Newspaper Direc- 
tory. New York : George P. Rowell 
& Co. Pp. 1452. 

This is the twenty-second year of publication, by a 
leading firm of advertising agents, of an annual volume 
giving location, size of sheet, and subscription price of 
all the newspapers in the country. Great care has been 
taken to make the work as complete as possible, and to 
give the best information obtainable relative to the cir- 
culation of each publication. 

L'Annee Electrique. Paris : Baudry 
et Cie. 1890. Pp. viii, 381. 

Under eleven different headings forming the titles of 
as many chapters the history of electrical work for the 
year 1889 is given in this work. The electrical world 
is in a state so typically one of transition and de- 
velopment that these annual records of invention and 
discovery, embodying a summary of the world's pro- 
gress in the science, are of the greatest utility, and 
should be studied by all. The last chapter on necro- 
logy brings to us the recollection of the losses of the 
year: Gaston Plante, the inventor of the storage bat- 
tery; L. Ganlard, celebrated as one of the originators of 
the distribution of electricity by the converter system; 
J. P. Joule, the great physicist and investigator of the 
thermo-mechanical laws and relations, being among 
the most eminent. 

The Pastor's Daughter. By W. 
Heimburg. Translated by Mrs. W. J. 
Davis. New York : Worthington & 
Co. 

The Feet of Love. By Anne Reeve 
Aldrich. New York : Worthington & 
Co. 

These are beautifully printed and bound novels with 
which to while away a summer hour agreeably. They 
areeach embellished with good specimens of photo- 
gravure illustrations. 
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For Sale— New and second hand iron-working ma- 
chinery. Prompt delivery, w. P. Davis, Rochester, N.Y. 

Acme engine, 1 to 5 H. P. See adv. next issue. 

Tuerk water motors at 12 Cortlandt St., New York. 
Fruit Evaporators. Trescott Mfg. Co., Fairport, N. Y. 

Friction Clutch Pulleys. The D. Frisbie Co., N.Y. city. 

Presses & Dies. Ferracute Mach. Co., Bridgeton, N. .1 

Platinum scrap, old wire, etc., bought, Willis & Cle- 
ments, 39 S. 10th St. Philadelphia. 

Send to H. W. Knight & Son, Seneca Falls, N. Y., for 
catalogue of pattern letters and figures. 

For Sale— U. S. patent on a novel, practical, and dura- 
ble toy. Address lock box 257, Springfield, Mo. 

Best Ice and Refrigerating Machines made by David 
Boyle, Chicago, 111. 140 machines in satisfactory use. 

Best drying machines for grain, sand, clay, fertilizers, 
wet feed, etc. Made by S. B. Worrell. Hannibal, Mo. 

The Improved Hydraulic Jacks, Punches, and Tube 
Expanders. R. Dudgeon, 24 Columbia St., New York. 

Drop Forgings. Bronze Forgmgs. Upward of 3,000 
different articles. Billings & Spencer Co., Hartford, Conn. 

"Veneer machines, with latest improvements. Farrel 
Fdry. and Mach. Co., Ansonia, Conn. Send for circular. 

Tight and Slack Barrel Machinery a specialty. John 
Greenwood & Co.. Rochester, N.Y. See illus. adv., p. 173. 

Screw machines, milling machines, and drill presses. 
The Garvin Mach. Co., Laight. and Canal Sts., New York. 

Mechanical engineer and draughtsman (32), fourteen 
years' experience, is open to engagement. Address H. 
B. H., 22 N. Water St., Philadelphia. 

Guild & Garrison, Brooklyn, N. Y., manufacture 
steam pumps, vacuum pumps, vacuum apparatus, air 
pumps, acid blowers, filter press pumps, etc. 

English tanned walrus, hippopotamus, giraffe,elephant 
and buffalo leather for polishing metals. All kinds mf rs.' 
supplies. Greene, Tweed & Co., 83 Chambers St., N. Y, 

The Holly Manufacturing Co., of Lockport, N. Y., 
will send their pamphlet, describing water works ma- 
chinery, and containing reports of tests, on application. 

The best book for electricians and beginners in elec- 
tricity is " Experimental Science." by Geo. M. Hopkins. 
By mail, $4; Munn & Co., publishers, 361 Broadway, N. Y. 

|39"~Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co., 361 Broadway, 
New York. Free on application. 
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HINTS TO CORRESPONDENTS. 

Names and Address must accompany all letters, 
or no attention will be paid thereto. This is for our 
information, and not for publication. 

References to former articles or answers should 
give date of paper and page or number of question. 

Inqiilrlen not answered in reasonable time should 
be repeated; correspondents will bear in mind that 
Borne answers require not a little research, and, 
though we endeavor to reply to all, either by letter 
or in this department, each must take his turn. 

Special Written Information on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Scientific American Supplements referred 
to may be had at the office. Price 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

Mineral* sent for examination should be distinctly 
marked or labeled. 



(2235) C. W. asks : 1. Can blue ferro- 

prussic prints be tinted gray or green, or can prints be 
made in any tinton thesame principles by simple water 
manipulations? A. See Scientific American Supple- 
ment, No. 584. 2. How can I varnish or give a glazy 
look to engravings, cardboard, etc., which will be plia- 
ble and elastic? A. Spread over the prints with a brush 
a collodion varnish. To 32 parts of collodion add 1 part 
of castor oil. 3. Is there any cheap, easy, and quick 
method of making ink prints direct from negatives or 
from films? A. No. See book, "Practical Guide to 
Photographic and Photomechanical Printing," by W. 
K. Burton, price $1.50. 

(2236) A. H. asks : 1. Can you give me 

the process by which the wax upon the Edison phono- 
graph cylinder is hardened? A. The composition is a 
secret. 2. Is there any known solvent for carbon? A. 
Melted iron and some other metals. 3. Is it possible 
to conceive an indivisible particle of matter? A. This 
probably passes comprehension, and can only be af- 
firmed as a definition. 4. What works do you consider 
the most complete upon physics? A. We recommend 
and can supply Hopkins' "Experimental Science," 
price $4. Ganot's ** Physics," $5. Ganot's "Natural 
Philosophy, 1 ' $3. 

(2237) H. Gr. L. writes : Please give me 

a simple test for phosphate of lime. A. Dissolve the 
mineral in nitric acid and add a drop to several cubic 
centimeters of a nitric acid solution of ammonium mo- 
lybdate. A yellow precipitate indicates phosphoric acid. 
The test is interfered with by the presence of silicic 
or arsenic acid. These will not be apt to trouble you. 
Natural phosphates generally are accompanied by cal- 
cium carbonate. 

(2238) W. V. B. asks how dextrine 
should be treated to eliminate the disagreeable odor it 
always has. A. Dissolve 10 parts dextrine in 18 parts 
water. When it has become clear, decant or siphon off, 
and mix the clear solution with 1% to 2 per cent of 95 
per cent alcohol. Decant the liquid from the precipi- 
tated dextrine, which will be dissolved in water and 
evaporated to dryness. Or dissolve in water and filter 
through animal charcoal. 
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(2239) C. E. B. asks how to make soap 

from the soap tree bark. A. Use the powdered bark 
infused in water. Ho preparation is needed. 

(2240) J. D. J. writes : 1. I have made 

some ink for reinking typewriter ribbons, as per re- 
ceipt taken from Scientific American, and while it 
works all right apparently at first, it gets too dry in a few 
days for use; when I put in more castor oil, then it 
makes it too greasy. The receipt read to take any ani- 
line dye and dissolve it in alcohol, and thicken with 
castor oil. Can you give me the proper proportions of 
each? I find my ribbons dry out too soon, and when I 
add more castor oil, I get it too greasy. A. Try the 
addition of a little vaseline to your ink. We cannot 
give absolute proportions. In many cases vaseline is 
recommended as the body. 2. Will you please tell me 
what toadd that will make it copy in the press? A. 
For such a copying ink dissolve an aniline color in a 
little alcohol, and mix with glycerine. 3. Will you 
give receipt for making first-class writing and copying 
fluid— black and blue black? A. In general, three 
volumes of a good ink of desired quality may be mixed 
with one volume of glycerine. An aniline color may be 
used as the basis, but will be liable to fade. For a black 
gall ink macerate 1 pound crushed galls in % gallon of 
water poured on while boiling. Strain, and add a so- 
lution of 5% ounces of copperas and 3 ounces of gum 
arabic dissolved in % gallon of water. Add a little oil 
of cloves as an antiseptic. This gives a plain black 
ink. To make it blue black, add a strong solution of 
soluble Prussian blue. Mix either of these with gly- 
cerine as described above, 

(2241) E. H. S. asks (1) of what and how 

]"b plaster of Paris made? A. It is made from gyp- 
sum, a natural mineral, a bydrated calcium sulphate 
(CaS0 4 .2H 3 0). The mineral is ground and heated until 
part of the water is expelled. 2. Has it any relation to 
alabaster? A. Alabaster is a variety of gypsum. 

(2242) J. C. B. asks : 1. Please inform 

me of the best way of converting sulphite of lead com- 
bined with linseed oil into metallic lead? A. Heat in 
a crucible with a few iron nails or wire scrap, powdered 
charcoal and carbonate of soda. 2. And also any book 
which will treat on this subject. A. Books on assaying, 
such as KeiPs "Assayer's Manual,' 1 $3, or on metal- 
lurgy, such as Overman's "Metallurgy," $5. 3. Also 
how to test white lead for the amount of oil contained 
in it? A. Treat with bisulphide of carbon until oil is 
all dissolved out, and weigh the residue. 

(2243) P. H, G. writes: What is the best 

known mixture of minerals which, whenin a hard form, 
will ignite when exposed to the air, and burn for any 
length of time? A. Lead pyrophorus, made by heating 
tartrate of lead in a glass tube, ignites when exposed to 
the air. Iodine and phosphorus placed in contact 
ignite in a few minutes. Finely divided iron mixed 
with sulphur and moistened may inflame spontane- 
ously. In the first and last of these cases the combus- 
tion is flameless. 

(2244) A. J. G. asks (1) if there is any- 
thing better than shellac for covering the metallic part 
of a static battery to prevent loss of electricity. A. No, 
A good quality of shellac is the best substance known 
for this purpose, 2. Which kind of glass, plate or 
common, is preferable for making wheels for a static 
battery? A. For small machines common sheet glass, 
for large machines plate glass, 3. Would like to know 
what is meant by burnt plaster, also what sort of ma- 
terial is meant by Greek pitch? A. Calcined plaster of 
Paris and mineral pitch. 4. Is the static battery known 
as the Wimshurst machine patented? A. We think not. 
5. Of what advantage are the equalizing rods on the 
Holtz-Toepler battery? A. They neutralize the charge 
on the plate at the points of contact. 

(2245) A. T. O. asks how to prepare 

Javelle's water. A. Mix 80 parts chloride of lime with 
400 parts of water in a covered vessel. Dissolve 100 
parts carbonate of potash in 400 parts water (boil- 
ing), Pour.last solution into first as quickly as possible, 
and cover. When cold, dilute to 1,000 parts. 

(2246) J. J. F. says : There is a diversity 

of opinion between our engineers in regard to method 
of holding a high steady pressure with a hot fire. One 
holds that if any door should be open, it should be 
the furnace door, as it causes less contraction, and 
therefore causes least injury. The other, that the 
flue doors in brickwork should be opened and furnace 
doors closed, thereby causing less contraction. A. 
It is the practice among our best engineers to use 
the chimney damper, the fire door and the ash pit door, 
with discrimination as to economy and the best 
regulation of steam. When the engine is running re- 
gularly, the damper should do the whole work of regula- 
tion for steam pressure. The fire door should only be 
used for feeding fuel and the sudden necessity of check- 
ing steam generating, when engines are suddenly 
stopped. The ash pit door is not needed when there is 
a good damper regulator. If there is no damper, the flue 
door may be used as a regulator, but is not recommended. 

(2247) W. S. H. asks if there is anyway 

to varnish or coat a copper boiler in the kitchen, con- 
nected with a range, so as to keep it bright and avoid 
the weekly scouring and the use of so much "elbow 
grease 11 ? A. Shellacking or the application of gum 
sandarac varnish might answer. For all these appli- 
cations the surface must be absolutely clean. 

(2248) J. W. E. asks a cheap prepara- 
tion for deodorizing coal oil, that could be mixed with 
turpentine and paint. A. An attempt at deodorizing 
coal oil maybe made by agitating it with concentrated 
sulphuric acid, leaving bichromate of potash in solution, 
allowing it to settle and decanting. This mixture can- 
not be mixed with vegetable or animal oils,and the coal 
oil must be carefully freed from it, as by washing with 
water or weak soda solution, before use. 

(2249) M. H. asks how lead pipe is run 

w lien run in long lengths of say one mile? It is the 
core which bothers us. A. Lead pipe is made by forc- 
ing the lead through a die in the axis of which is sup- 
ported a mandrel, leaving an annular space through 
which the lead passes while still hot but congealed. The 
different charges of lead weld together under the heat 



and pressure, making the issue of pipe in a continuous 
length as long as the machine can be run, many miles 
if necessary. 

(2250) C. H. asks : What kind of metal 

is best to use for a mercury trough, to be used for elec- 
trical connections? A. Use iron or copper if you desire 
to make connections through the containing vessel. 
"Vulcanite answers well where the connections are made 
through the mercury alone. 

(2251) O. F. N. asks: What foreign sub- 
stance is dissolved in the water or oil into which the 
heated steel is immersed, in order to prevent said steel 
from drawing out of shape and breaking? A. There is 
nothing that can be put in the water that will prevent 
warping in hardening. The whole secret is in the manner 
of dipping, which should be such that the cooling should 
take place all around, or in a plane at right angles to its 
longer axis. A spindle or long top should be dipped in 
a vertical position. Cracking is often a mystery, but is 
more often the resnlt of inattention to the quality of 
the steel and overheating. No steel should be heated 
too fast, nor any hotter than is absolutely necessary to 
harden it. This is a good workman's experience, and his 
secret, i. «., toknow just how hot and how fast to heat 
every grade of steel and every form of tool. 



INDEX OF INVENTIONS 

For which Letters Patent of the 
United States were Granted 

May 13, 1890. 

AND EACH BEARING THAT DATE. 

[See note at end of list about copies of these patents.] 



Acid compound of dimethyl m eta -am ido phenol, 

carbonic, Gnehm & Schmid 427.565 

Acid compound of meta-amidophenol, carbonic, 

Gnehm & Schmid 427,564 

Adding machine, W. A. Guzeman . 427,567 

Alarm. See mitre water alarm. 

Ax or wedge for splitting wood, D. B. Blaeke 427.961 

Ax polls, machine for forming, J. U.Hubbard 427,689 

Axle box, car, W. M. Leckie 427.880 

Axle boxing, car, W. T. Trissal 427,640 

Axle lubricator, car, J. R. Hosier 427,994 

Axle n ut, F. D. Bliss 427.825 

Axle, railway car, Wolfe & Campbell 427,816 

Axle, vehicle, F. R. Swalley 427,636 

Automatic sprinkler, A. F. Nagle 428,053 

Bags, clasp or locking mechanism for travelers', 

R. D. Tucker 427,641 

Baker, F.J. Rost 427,797 

Ball. See Pipe ball. 

Barrel lining, A. Zinsser . . 427,721 

Basin trap, wash. W. B. Delehanty . 427.752 

Bath. See Vapor face bath. 
Battery. See Secondary battery. 

Bearing, anti-friction, B. Beaupre 427,538 

Bearing, anti-friction, L. K. Jewett ,. 427,693 

Bed and binder therefor, spring. F.J. Maier 427,777 

Bedstead attachment, E. B. Arnold 427,533 

Bedstead fastener, T. H. Watson 427,645 

Beehive, L. V. Hopkins 427,993 

Belting, woven fabric for machine, J. P. Maddox. 427,700 

Bilge water alarm, J. W. Jones 427,873 

Block. See Building block. Curbing block. Fuse 

block. 
Board. See Ironing board. Switch board. 

Bobbin. S. D. Keene 427,877 

Bobbin, flanged, Wilson & Greenwood 427,719 

Boiler setting, steam, W. O. Jones 427,694 

Boilers or water tanks, apparatus for feeding, J. 

W. Stevens 427,633 

Boilers, etc., with lead, lining, G. R. Noble »27,892 

Bolt pointing and threading machine, A. J. 

Braun 427,732 

Bookbinding machine, J. j. Sullivan. 427,931 

Book holder, B. F. Dennis 427,558 

Bootjack, R. B. Dezell 427.675 

Boot or shoe tree, H. G. Locke 427.698 

Boot or shoe welt machine, H. C. Pretty 427,610 

Boring and mortising machine, O. W. Young 427,818 

Bottle receptacle and stopper, Hausburg & Hen- 

kel 427,862 

Bottle stopper, F. Henkel 427,864 

Bottle stopper and fastener, C. G. Imlay 427,576 

Bottle stopper carrier, H. Blake 427,729 

Bottle vending machine, E. M. Statler 427,806 

Bottles, etc., fastening device for, D. N. Martin.. 427,590 
Box corners, machine for securing, H. Campbell.. 427,670 

Box fastener, J. N. Anderson 427,723 

Bracelet, J. R. Mathewson 427,592, 427,593 

Brake. See Car brake. 

Brick kiln , J. F. Byers 427,550 

Brick machine, R. Knickerbocker — 427,578 

Brick machines, automatically adjustable plunger 

for, A. F. Cramer 427.972 

Brick machines, hook bar for the mould-delivery 

devices of, A. F. Cramer 427.973 

Buckle, A. W. Dalton 427,839 

Buckle, J. H. Maher 427.776 

Buckle, J. H. Morris 427.886 

Building block, J. J. Schillinger 427,914 

Burner. See Gas burner. Hydrocarbon burner. 

Burning trash, bucket for, W. H. Ryer 427,800 

Burnisher, S. O. Tuerk 427,937 

Butter jar. D. C. Chadwick 428.040 

Button, D. D. Murnma.... 427,703 

Buttonhole cutter. R. Theis 427,639 

Button, separable collar, A. Loos 427,699 

Cable and railway crossing. Weir & Goldsmith 428.028 

Cable grip, Bgan & O'Brien 427.756 

Calipers, beam, S. H. Bellows 427,956 

Camera, J. A. Mailloux 427,778 

Can. See Metal can. 

Cannon valve, pneumatic. J. W. Osborne 427 895 

Car bodies, side bearing for, L. K. Jewett 427,692 

Car brake, C. W. Powell 427,706 

Car brake, F. W. Rock 427,910 

Car coupling, H. C. Buhoup 427.737 

Car coupling. S. J. Ford 427.758 

Car coupling, J. B. Granger 427.683 

Carcoupling, A. McDougald 427,602 

Car coupling, Rigby & Reed 427.908 

Car coupling, J. A. Ruan 427,913 

Car drawbar attachment, railway, J. A. Hinson... 427.S90 

Car. gondola, T. Watkins 427.938 

Car heating apparatus, 1. Hazelton 427,863 

Car. motor, G. M. & J. A. Brill 427,966 

Car motor, pneumatic. H. Taylor 427,809 

Car, petroleum, Hill & Bender 427,867 

Car, stock, G. D. Burton 427,968 



Cars, anti-friction support for, L. K. Jewett 427,691 

Cars, running board for freight, S. L. Mott 427,598 

Cars, switch operating device for railway, J. 

Kelly 427.577 

Cars, train pipe for railway, J. F. McElroy 428,016 

Cars, trolley arm for electric, W. F. Harriman — 427,569 

Carbon brush for motors, L. Daft 427,ti74 

Carbureting apparatus, G. H. Burrows 427,832 

Card setting machines, back bend apparatus for, 

R. Ashworth 427,950 

Carpet cleaning machine, W. Bowman 427,827 

Carpet fabric, Axminster or Moquette, W. C. San- 
ford ■ 428.022 

Carpet stretcher and tacker, J. Blakeslee 427,544 

Carriage, jump seat, J. F. Goodrich 427,856 

Carrier. See Cash carrier. 

Cart, dumping, C. Gibbs. 427,851 

Cart, road, H.J.Miller 428,014 

Cart, road, T. S. Watrous 427,939 

Cartridge extractor, ring, P. Mauser 427,587 

Case. See Jeweler's case. 

Cash carrier, D. Brown 428,039 

Cash indicating and check printing machine, ^W. 

Koch 428,003 

Caster socket and corner brace, combined, C. F. 

Blandonet al 427,662 

Castings, machine for making, F. N. Cline 427,837 

Centering and countersinkingmachine, G. Wag- 
ner 427,811 

Centrifugal liquid separator, C. D. Shepard 427,804 

Chain attachment, watch, R. Breseh 427,664 

Chain link, elastic, E. Ongley 427,605 

Chair. See Folding chair. Hammock chair. Opera 
chair. 

Chair and sofa bed, B. Morvay 427,567 

China firing kiln, V. A. Wilke 427,941 

Chlorine compounds from natural gas, obtaining, 

T. F. Colin 427,744 

Chopper. See Cotton chopper. 

Chopping machine, F. J. Melounek 427,594 

Chuck and bit, combined, J. A. Aiken 427,821 

Clamp. See Hose band clamp. Rope clamp. 

Clamp collar, R. H. Richards. Jr 428,058 

Clasp. See Pocketbook clasp. 

Clasp, C. La Dow 428,006 

Cleaner. See Hemp cleaner. Pipe or flue cleaner. 
Window cleaner. 

Clevis, plow, I. T. Mclntyre 427,603 

Clock system, electro-pneumatic, C. A. Mayr- 

hof er 427,781 

Closet. See Sanitary closet. 

Clothes line prop, S. V. D. Wack 427,642 

Clothes, safety apparatus for hanging, J. A. 

McMahon 427,890 

Clutch for holding disks, T.Suchland ;. 427.930 

Clutch. W. D. Ewart 427,563 

Clutch, friction, S. P. Watt 427,646 

Coal or dredge bucket, C. Eibee 427.980 

Coffee or tea pot, C. Halstead 427,568 

Coffin, B. Grueninger 427,760 

Coffin, T.McGovern 427,889 

Collar, E. Robinson *27,909 

Collar, metallic, A. Muir 427,887 

Collar or cuff blanks, machine for cutting, G. B. 

Hills 427,572 

Combination lock, A. Siekmann 427,922 

Commutator brush, E. H. Bowen 428,038 

Copying press pad, A. Schorno 427,802 

Cork puller, S.T. Jull 428.000 

Corkscrew, safety alarm, C. J. Bailey 427,656 

Corset, J. J. Boylan 427,828 

Corset. C. A. Tierney . . 427.924 

Cotton chopper, F. Green 427,566 

Coupling. See Car coupling. Thill coupling. 

Crushing mill, F. A. Huntington 427,690 

Cultivator. J. Blakeley 427,543 

Cultivator, W. W. & F. M. Mullen 427,888 

Cultivator, shovel, yielding, A. Lindgren 428,010 

Curbing block street, S. A. Webb 427,648 

Curbstone, I. L. Landis 428,007 

Curling iron. S. Reid 427,907 

Current apparatus, alternating, E. & F. W. Hey- 

mann 427,571 

Current motor, alternating, M. Von Dolivo-Do- 

browolsky 427,978 

Cutter. See Buttonhole cutter. Fodder cutter. 

Darkroom, portable, G. Bausch 428,036 

Dental disk mandrel. J. Pugh 428,019 

Dental engine hand piece, W. R. Marsh 427.780 

Detector. See Ground detector. 

Disintegrating machine, J. W. Hyatt 427,687 

Displaying receptacle, F. S. Giff ord 427,982 

Doll, R. Steiner 427,927 

Door. J. H. Murray 427,599 

Door closer, thermal, W. R. Patterson 427,899 

Door hanger, W. Cronk 427,838 

Dress form, T. W. Hobday 427,991 

Dress shield, P. P. Guillaume 427,985 

Drill. See Grain drill. 

Drills, apparatus for testing and straightening, O. 

Smalley, Jr 427,805 

Drums, oven attachment for, W. H. Ryer 427,799 

Drums, water heating attachment for, W. H. 

Ryer 427,798 

Dyeing hides, apparatus for, J. Kristen 427,697 

Dynamite, P. Germain 427,679 

Electric cable terminal, J. A. Hanagin 428,046 

Electric currents, producing alternating, M. S. 

Conly 428,012 

Electric cut-out. automatic, E. M. Bentley 427,724 

Electric generator, pyromagneto, N. Tesla 428,057 

Electric heater. B. C. Howard 427.574 

Electric indicator, F. A. Lane 427,879 

Electric light bulb, incandescent, T. B. Atterbury 427,951 

Electric meter, S. C. C. Currie 427.748 

Electric prod pole, J. M. Burton 427,549 

Electric signal, J. Haas. Jr 427,762 

Electrical converter. S. Z. De Ferranti 427.751 

Electrical distribution, system of, L. Bell 427.541 

Electro matrix machine, G. A. Goodson 427,681 

Electrode, secondary battery, J. F. McLaughlin.. 427,785 
Electrodes, composition for supports for sec- 
ondary battery, W. F. Smith 427,710 

Elevator. See Water elevator. 

Engine. See Rotary engine. Wind engine. 

Explosive mixer, W. R. Quinan 427,707 

Extractor. See Cartridge extractor. Stump ex- 
tractor. 

Fasteners, making corrugated, F. W.Starr 427,632 

Felley polishing machine. P. Kettenring 427,695 

Felt by electricity, shrinking and fulling, Taylor 

& Ha r d 428,026 

Fence, P. Lightner 427.773 

Fence post bottom, I. V. Wolf 427.815 

Filing cabinet, paper. M. R.Jewell 427,998 

Filter, C. G. Purdy 427,906 

Filter press, B. Remmers 427,794 

Fire alarm regulator, Spike & McLeod 427.711 

Firearm, H. M. Caldwell 427.833 

Fireplace heater, T. B. Jackson 427,767 

Fish line float, G. T. Bond 427.730 

Fodder cutter, R. B. Killin 427,769 

Folding chair, A. B. Albert 428,032 



Foldingchair, W. B. Botsford 427,964 

Folding table and step ladder, combined, L. 

Tobey 427,935 

Food compound or condiment, M. B. Manwaring. 427,779 
Frogs, guard rails, and switches, foot guard for, 

E. S. Mahoney 427,884 

Fruit grader, W. C. Hamilton 427,«87 

Funnel, adjustable, J. Jones 427,874 

Furnace. See Glass furnace. 

Fuse block, C. F. Brush 427,5|8 

Fuse plug, W. A. Anthony 427,82.. 

Gaining machine, J. W. Baker 428,0.4 

Gas, apparatus for the manufacture of, W. M. 

Cosh 427,747 

Gas burner for heating or cooking, G. E. Wright.. 427.651 

Gas regulator, C. G. Dyott 427,979 

Gate. A. M. Spaulding 427,926 

Gate, L. W. Webb 427,647 

Generator. See Electric generator. 

Glass furnace. J. B. Archer 427,654 

Glass leer, window, J. H. Lubbers 427,882 

Governor, steam engine, C. J. Rinderknecht — .. 427,615 

Grain binder twine holder, D. Gabel 427,844 

Grain drill. G. W. Kirkpatrick 428.002 

Grinding machine, W. Porteous 427,904 

Ground detector, C. H. Macloskie 428,050 

Guard. See Railway cattle guard. 

Gun and operating mechanism, pneumatic, R.J. 

Gatling 427.848 

Gun and torpedo boat, pneumatic. R. J. Gatling.. 427,847 

Gun sight, aligned circular, P. Kottlors 428,004 

Hame, M. V. Nichols 427,891 

Hame fastener, E. Morgenroth 427.596 

Hammer, E. G artze 427.«78 

Hammock chair. L. L. Pearson 427,900 

Hanger. See Paper bag hanger. 

Harness. A.J. Smith 427,630 

Harrow and cultivator, double side, M. B. Gooing 428.045 

Harrow, disk, A. J. Glass 427,854 

Harrow, disk, S. J. Glass....... , 427,855 

Harrow, listing, Boyer & Bentley 427,731 

Hat bodies, machine for pinning out, A. T. 

Clason 427,554 

Hat sweats, attaching reed lining to, J. S. Hos- 

mer 427,995 

Hats, machine for rounding and planing the 

curled edges of. C. H. Reid 427,793 

Hatchway gates, device for operating elevator, F. 

O. Kittredge 427,770 

Heater. See Electric heater. Fireplace heater. 

Heating buildings, device for, J. E. Stuart 427,634 

Heel nailing machine, W. J. Fahnley 428,044 

Hemp brake, J. J. Hawkins.. 427,764 

Hemp cleaner, J. J. Hawkins 427,763 

Hoisting and conveying machines, automatic 

dumping bucket for. A. K. Brown 427,830 

Holdback, vehicle, J. H. Ormsby 427,894 

Holder. See Book holder. Grain binder twine 
holder. Paper bag holder. Reel holder. Rein 
holder. Whetstone holder. 

Hominy mill, J. Warrington 427,644 

Horseshoe, J. Curtin 427,976 

Hose band clamp, H. B. Sherman 427,709 

Hose, etc., compound fabric for, B. L. Stowe 427,929 

Hydrocarbon burner, J. Adams ...427,819,427,820, 427.946 

Hydrocarbon burner. More & Rogers 427,595 

Hydrocarbon burner, A. Noteman 427,893 

Hydroquinone. obtaining permanent, K. Seholz... 427,620 

Ice cream freezer, A. L. Piatt 427.901 

Ice machine and method of operating same, Hild- 

rup,Jr..& Butler 427,765 

Incrustation preventive, J. W.Mitchell 428,015 

.ndicator. See Electric indicator. Speed indi- 
cator. Station indicator. 

Ink well bracket. W. Lumley 427,883 

Iron. See Curling iron. 

Ironing board and support, A. M.Bennett 427,542 

Jack. See Boot jack. Lifting jack. 
Jar. See Slop jar. 

Jeweler's case, C. F. D. Springfels 427,631 

Jeweler's use, making ingots for, H. T. Smith 427,924 

Journal, anti-friction bearing roller, B. Beaupre.. 427,539 
Kiln. See Brick kiln. China firing kiln. 

Knitting maciiine, circular, Martin & Gee 428,052 

Knitting machine stopping mechanism, J. T. Ash- 
worth ......" 427,5;»4 

Lacing hooks with pyroxyline material, die for 

covering shoe, T. B. Benwell... 427.95S 

Ladder and fire escape, extension, L. D. Knowles. 427.771 

Ladder, extension, V. llolmqvist 427,:t92 

Lamp.G. Rose 427,912 

Lamp, arc. P. Lange 428,008 

Lamp, central draught, J. Jauch 427,870 

Lamp shade, extensible, W. S. Berg 427,6iil 

Lantern. G. P. Hobbs 428,047 

Lantern for electric arc lights, G. W. Gwynn 427,986 

Latch, door, D. S. Swarbrig 427,808 

Lathe attachment, R. H. Hurlbut 427,869 

Lathe for turning buttons. D. B. Shantz . . . .427,919, 427,920 

Lathe tool, W. Parteous 427,902 

Lathing, metallic, G. Hayes 427,988, 427.989 

Lead, making white. A. Orr 428,017 

Leather skiving machine. F. L. Kuhn 427,579 

Ledger, check, H. T. Leslie 428,009 

Lever, reversing, F. M. Dwelley 427.560 

Lifting, jack. F. D. Wallace 428,027 

Lightning arrester. L. Bell 427,540 

Lightning arrester, automatic, C. M. Griffin 427,984 

Liquid holding vessel, S. R. Mace 428.013 

Liquid releaser, automatic. K. F. Peterson, 427,607, 427,608 
Lock. See Combination lock. Pocketbook snap 
lock. 

Lock, C. E. Hennies 427,865 

Locomotive smoke and steam, discharge, Cram & 

Roberts 427,673 

Lubricator. E. Huber 427,575 

Magnet, electro. F. J. Patten 427,606 

Mail bag staple, F. W. Smith 427,923 

Mail pouch. B. Edgar 427,676 

Match safe, G. W. Baker 427.824 

Matrix machine, C. L. Travis 427,717 

Measuring and registering electric energy, S. C. 

C. Currie 427,749 

Medicine, antiseptic lotion, J. Alson 42S.0:'.:; 

Metal can, box, or other receptacle, G. A. 

Waeber (r) 11.07 i 

Metals, treating, H. K. Jones 427,7f.9 

Metallurgical apparatus. W. II. Masser 427,711 

Meter. See Electric meter. 

Mill. See Crushing mill. Hominy mill. Wind- 
mill. 

Mining machine, coal, W. Job 427,871 

Moulding machinery. B. F. Rittenhouse 427,708 

Monkey wrench, H. B. Cary 427,672 

Mop wringer, F. J. Wood 427,817 

Motion, apparatus for the transmission of rotary, 

A.H. Hamon 427,987 

Motor. See Current motor. 

Mowing and reaping machines, pitman holder for, 

G. II. Bartlett 427,536 

Mowing machine, Gray & Estep ,, 427,857 

Mowing machine, J. A. Peer 428.018 

Mowing machine frame, G. II. Bartlett 427,537 
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Mucilage or paste distributer, M.J. Palson 427.897 

Multiple switch board, C. E. Scribner 427,917 

Multiple switch board test circuit, C. E. Scribner, 

427,62;}, 427,024 
Multiple switch board test system, C. E. Scribner. 427,fi21 

Music rack, D. I.. Rice 427,614 

Musical instrument head, J. Boh ma mi 427,962 

Nail plate feeder, R. Hersey 427,866 

Non -conducting covering, J. L. Stillman 427,923 

Nut lock, E R. Procter 427,611 

Nut lock, J. G. Wenninger 427.718 

Oar or paddle, submerged folding. Dice & Houck. 427.842 

Opera chair, II. J. Harwood 427,570 

Ore concentrator, S. L. Burke 427.551 

Oven, revolving self-basting, J. W. Carpenter 427,671 

Package, safety, S. Wales 427,643 

Padlock. E E Dunn 427,754 

Padlock, J. Ede 427,755 

Padlock.F. Egge 427,843 

Paint, etc., implement for removing, H. A. Gillis. 427,759 

Paper bae hanger. W. B, Lawrence 427,583 

Paper bag holder, W. B. Shafer 427,918 

Paper bags, etc., mechanism for bundling, A.C. 

G etten 427,849 

Paper basket, J. V. Donley 427,753 

Paper making machine. S. Wilmot 427,943 

Paper tubes, machine for making, E. D. McCrac- 

ken 427,705 

Pen attachment, fountain, Tj. Bernliard 427,959 

Perfume ejector, coin-operated, F. W. Brooks... 427,967 

Piano, Davidson & Sigmund 427,840 

Piano action, upright, Bunce & Benedict 427.667 

Piano transposing keyboard, I. Boos 427,826 

Pipe ball, S. J. Adams 427,722 

Pipe or flue cleaner, Booz & Vandegrift 427,963 

Pipe or tubing, J. C. Bayles 427,659 

Pipe section, ,T. C. Bayles 427,65a 

Pipes, die for manufacturing earthenware. A. R. 

English 427.562 

Planing machine, wood, C. Hamraelmann 427,S*J0 

Plant protector. H. T. Shepherd 427,921 

Planter, hand corn,.!. M. Segur , 427,625 

Planter, seed, Reese & Game 427,612 

Plow, H. B. Boddie 427,545 

Plow attachment, J. W. Bridge 427,733 

Plow clearing attachment, M. B. Sutley 427,932 

I 'low landside wheel, A. Lindgren 427.881 

Plow, sulky, G.Wilkinson 427,942 

PI ug for closing water pipes, etc., A. L. Finch 427.677 

Pooketbook clasp, S. Scheuer 427,801 

Pocketbook snap lock, E. Oldenbusch 427.790 

Poke, animal. I. S. Krick 423.005 

Post hole boring machine, J. R. Lamb 427,580 

Pot. See Coffee or tea pot. 

Potato mashers, machine for making, W. C. Free- 
man - 427,981 

Power, electrical conductor for the transmission 

of, W. J. Cordley 427.746 

Preserving food, apparatus for. J. B. Anderson. . 427,822 
Press. See filter press. Proof press. 

Press. H. McKay 427,604 

Prtnting attachment for paper roll holders, G. C. 

Westervelt 427,649 

Printing backgrounds, means for, E. N. Howe 427,766 

Printing machine delivery or fly finger, H. Swain. 42S.025 

Privy seat, ,7. A. Kaley 428,001 

Proof press, S. J. Whitbread 427.650 

Propellers, means for increasing the effect of 

screw, A. Gouilly 427.9S3 

Protector. See Plant protector. 
Puller, See Cork puller. 

Pulley, friction clutch, H. R. Horton 428,018 

Pump, duplex steam, J. II. McGowan 427,754 

Puzzle. F. D.Rettich 427,613 

Rack. See Music rack. 

Railway cattle guard, J. W. Trammell 427,936 

Railway cross tie, h. Wallace 427,813 

Railway, electric, E. M. Bentley 427,725 

Railway, elevated, T. C. Clarke 427,836 

R lilway, elevated cable, E. R. G uerra 427,761 

Railway joint bar and tie, combined, L. Wallace. . 427,812 

Railway rail sweeper, N. Campbell 427.S34 

Railway signals, electric circuit closer for, 

Morgan & Lane 427,78'i 

Railway signals, track instrument for, M. S. Conly 423,041 

Railway ties, metal pad for metal, L. Wallace 427,814 

Railway train signal and speed indicator, J. A. 

McNight 427.788 

Uailway wires, guard and stay for electric, C. J. 

K ilian 427,878 

Railways, contact, device for electric, E. M. Bent- 
ley 427,726 

Railways, electric train signaling apparatus for, 

E. J. J. De Baillehache 427,953 

Railways, trolley or collector wheel for electric, 

S. H. Short 427,628 

Rasp making machine. C Logan 428,011 

Recorder. See Time recorder. 

Reel holder, H. A. Buchholz 427,831 

Reflector, T. Houghton 427,906 

Regulator. See Fire alarm regulator. Gas regu- 
lator. 

Rein holder, W. E. Ross 427.617 

Rein holder for preventing runaways, W. E. Ross 427.616 

Rivet setting machine, H. H. Cummings 427,557 

Road making and repairing machine, M. G. Bun- 
nell 427,740 

Rope clamp, W. C. Mobley 427,782 

Rotary engine, W. H. Avis 427,952 

Sanitary closet, T. F. McCamant 427,600 

Sash attachment, window, J. De Long 427,977 

Sash cord fastener, G. Geyer 427,850 

Sash lift and lock. A. W. Thompson 427,713 

Satchel and frame therefor. W. Roenier 427,796 

Saw filing and setting machine, W. H. Parry 427,898 

Scales, weighing and price, J. T. Bright — 427,829 

Scraper, road. M. G. Bunnell 427,738, 427,739 

Screw cutting die, automatic, W. Porteous 427,903 

Screwdriver, J. Lucas 428,012 

Screw threads, die for cutting, C. A. Johnson.. .. 427,872 

Seal, Thompson & Cain 427,714 

Seat. See Vehicle seat. Wagon seat. 

Secondary battery, T. F.,Nevins 427.7S9 

Seed delinter, cotton, A. F. Spangenberg 427,925 

Separator. See Liquid separator. 

Sewer trap, A. 0. Buwerman 4*27,540 

Sewing machine blind stitch hemmer, E. S. Yent- 

zer 427,'.'44 

Sewing machine feeding mechanism, E. D. Cum- 
mings 427.556 

Sewing machine tuck marking attachment, A. 

.1 ohnston 427,Vfi9 

Sewing machines, presser foot for two needle, J. 

Elliott 427,561 

Sewing up the mouths of filled bags, machine for, 

J. Daniels 427,750 

Shaft casing, flexible, F. Schoff 428,023 

Shaft sinking apparatus, R. P. Rothwell 428.021 

Shaft support, Lotstrom & Biorseth 427.586 

Sheave, C. W. Thomas 427,810 

Sifters, cleaning attachment for bone flour, A. 

Lister 427*744 

Signal. See Electric signal. Railway train signal. 



Sirup jar or bottle, J. W. Sutton 427,6:15 

Slop jar and commode, J. Shepherd 427,627 

Spark arrester, J. S. Bell 427,955 

Spark arrester and extinguisher, A. P. Amaker... 427,532 

Speaking tune whistle, J. F. Wollensak 427,720 

Speed indicator. R. A. Jones 427,875 

Spool, L. C. Bass 428,035 

Spring. See Vehicle spring. Railway train 

spring. 
Sprinkler. See Automatic sprinkler. 

Stable floor, W. H. Brewer 427.547 

Stamp, hand. L. K. Scotford 427,916 

Stamp, hand, F. B. Swisher 427,633 

Station indicator, Gulowsen & Ugland 427,684 

Steering apparatus, vessel, J. E. Garcia-Sanchez.. 427,845 
Stereoscopic views, apparatus for displaying, C. 

C. Bishop 427.727 

Stereotype plates, forming matrices for, G. A. 

Goodson etal 427,682 

Stereotyping matrix, Schreiner & Schott 427,803 

Stone, artificial paving, W. W. Booth 428,037 

Stopper. See Bottle stopper. 

Stove, N- J. Weil 427,910 

Stove, gas, W. C. Bucklin.... 427,666 

Stove, lamp, and lantern, combined, R. F. Dan- 

forth 428,043 

Straw stacker. I. Adams 427,945 

Straw stacker, S. Bufkin 427,736 

Street sweeping machine, M. C. Robichau 427,795 

Stump extractor, J. Manson 427,588 

Switch board, C. E. Scribner 427,622 

Switch stand, automatic, Weir & Goldsmith 428,029 

Table. See Folding table. 

Table. H. Burrell 427.668 

Table for berths of vessels, A. G. E. Hope 427,573 

Table for use at sea, H. Burrell 427.669 

Tanner's tool, P. S- Connor 427,555 

Target trap, electrical. Wolstencroft & Soley 428,030 

Tassels, upholsterers' tufts, etc., machine for 

manufacturing. H. A. Cables 427,741 

Telegraph cables, manufacture of. W. R. Patter- 
son 428,055 

Telegraph key, J. S. Kaylor 427,876 

Telephone exchange apparatus, J. J. Carty 427.742 

Telephone systems, means for effecting communi- 
cation in, L. J. Crossley etal 427,974 

Tellurian. A. Hosking 427,868 

Thill coupling, B. F. Stetler 428,024 

Thrashing machine, J. E. Beach 427,660 

Thread cutting and drilling machine, E. N. An- 
drews 427,948 

Tie. See Railway cross tie. 

Tile. E. W.Bali.... 427,657 

Time recorder, watchman's, J. W. T^attig 427,581 

Tobacco pipe top and stuff er, M. L. Schoch 427,915 

Toe weight, N. E. Porter 427.905 

Top prop, W. E. Dillard 427,559 

Toy pistol, H. Barnes 427.535 

Toy, means for operating mechanical, W. Britain 427,734 

Trace fastening, L. Bentley 427,957 

Trap. See Basin trap. Sewer trap. Target trap. 

Tricycle tire, railway, F. Brady 427,663 

Trolley wheel guide, H. A. Marks 427,589 

Tug. hame, C. H. Schick 427,619 

Turbine water wheel. N. h\ Burnham 427,552 

Turbine water wheel, J. Humphrey 428,049 

Turntable, T,. M. Clement etal 427.970 

Tuyere, forge, Taylor & Angell 427.933 

Type dies, producing, C. L. Travis 427,716 

Type setting machine, J. Gustatson 427,685 

Typesetting and printing machine, G. G. Allen... 427,947 

Typewriter cabinet, J. E. Davis 427,841 

Typewriter case, M. Bancroft. ... 427,954 

Typewriting machine. E. M. Hamilton 427,858 

Typewriting machine, C. R. Osborne 427,791 

Typewriting machine, G. G. Prentice 427,609 

Typewriting machine' S. Sweet etal 427,637 

Typewriting machine attachment, G. A. Goodson 427,680 
Typewriting machine attachment, H. O. Hooper.. 427,688 
Typewriting machine attachment, W. W. Street.. 427,712 
Typewriting machine attachment. C. Ij. Travis.... 427,715 
Typewriting machine driving mechanism, G. W. 

N. Yost 427.652 

Urn, coffee, H. Brunhaus 427,735 

Vacua, apparatus for producing and maintaining 

high, J. Patten 427,792 

Valve gearing, R. G. V. Mytton 427,704 

Valve, radiator, W. E. Wood 428,031 

Vapor face bath, M. E. Stolp 427.807 

Vaporizer, E. W. Parker 428.054 

Vehicle seat, D. Bishop 427.960 

Vehicle spring. H. Brooks 427,665 

Vehicle wrench, W. M. Chamberlain et al 427,743 

Veterinary cutting forceps, J. T. Lee 427,772 

Vinegar, apparatus for making, C. W. Shedd 427,626 

Waffle iron handle, E. H. Chesterton 427.8.35 

Wagon seat and end gate, combined, L. Sahm 427,618 

Wall covering composition, R. B. & E. H. Martin. 427,591 

Washing machine, E. M. Colles tt al 427,745 

Washing machine, J. W. Hamilton 427,859 

Washing machine. II. Hassenpflug 427,861 

Washing machine, G. Laube 427,582 

Washing machine, L. Logan 427.775 

Washing machine, W. I. McCausland 427,601 

Watch, H. Albert 427,6.53 

Watch case pendant, F. G. Faxon 427.757 

Watchmaker's staking tool and lathe, J. G. Rawls 428,020 

Water elevator, endless chain, R. P. Hufey 427,997 

Water meter, F. B. Giesler 427,852 

Water wheel, L. Middleton 427,885 

Water wheel, H. C. Simpson... 427,629 

Welding compound. W. G. Clark 427.969 

Welding compound, H. S. McLeod 427,786 

Welding, electric, C. L. Coffin 427.971 

Well lining, A. Blackmon 427,728 

Wheat scouring machine, H. J. Livergood 427.585 

Wheel. See Turbine water wheel. Water wheel. 

Wheelbarrow spring bearing, D. J. C. Arnold 427,655 

Whetstone holder. W. H. Brackett 427.965 

Whiffletree plate, J. R. Moore 427,702 

Wind engine. T. Rogers 427.911 

Winder, darner, and spool stand, combined yarn, 

H. Giramini 427.853 

Winding machine, silk, Riots & Nightingale 427.696 

Windmill. W. J. Cunningham 427,957 

Windmill, J. E. Garcia-Sanchez 427,846 

Window cleaner. P. II. O'Toole 427,896 

Window screens, machine for driving guide rods 

in wings of. F. Leduc 427,584 

Wire, making seamless gold plated, C. R. Smith... 428,056 

Wire stretcher. J. B. McNelly 427,787 

Woodworking machine. F. S. Madison 428,051 

Wrench. See Monkey wrench. Vehicle wrench. 
Wringer. See Mop wringer. 

Yeast cake, J. W. Cameron 427,553 

Yoke, neck, S. Arnold 427,949 



Perfume holder, H. Tappan 19,843 

Register, V. M. Moore 19.839 

Spoon orfork handle, A. G. Rogers 19,840, 19,841 

Table or stand, rustic, J. T. Holder 19,837 

Tableware, surface ornamentation of, H. C. 

Schrader.... 19,842 



TRADE MARKS. 

Antiseptic astringents, E. T. Jester & Co 

Balm having both cosmetic and remedial qualities. 
C.J. Wilkins 

Blue, wash, J. De Fremery & Co 

Cigars, Mills & Gray 17,905, 

Collar pads, horse, A. Scott 

Condensers, surface, jet, and other steam, F. M. 
Wheeler 

Corsets, E. Schweinburg 

Desks, seats, and similar articles of school, office, 
and business furniture, V. W. Dickerman 

Emulsions of cod liver oil, J. A. Magee 

Gum, chewing. J. M. Clark & Co 

Gum, chewing. Yucca Manufacturing Co 

Liniment, W. W. Watkins 

Medical drugs, W. H. Schieffelin & Co 

Medicine, blood purifying, Calloway & McClure.. . 

Medicine for kidney and heart diseases. Knoll & 
Co 

Medicines, certain named, A. P. & M. I. Partridge. 

Medicinal tonic, W. Kalle 17.913, 

Parchmentized fiber, Kartavert Manufacturing 
Company 

Puzzle, wooden, C. R. Bailey 

Remedy for nervous diseases. S. A. Richmond 

Remedy for pulmonary diseases, A. M. Chase 

Roach powder, G. W. Collins 

Salt, table. A. Kerr, Bro. & Co 

Tobacco, smoking, J. L. English 

Trimmings, as buttons, braids, linings, and buc- 
kles, tailors', Becker mann & Co 



17,912 

17,908 
17,901 
17,906 
17.918 

17,909 
17,907 

17,899 
17,920 
17,898 
17,910 
17,919 
17,917 
17,896 

17,904 
17.916 
17,914 

17,902 
17,894 
17,915 
17,911 
17,897 
17,903 
17.900 



. 17,895 



DESIGNS. 

Bottle cap. G . W. II ahn 19,835 

Jeweler's finding strip, E. S. Dodge 19,834 

Lamp chimney, C. Harain 19,836 

Lamp chimney, J. McMurtry 19,838 



A Printed copy of the specification and drawing of 
any patent in the foregoing list will be fumishei from 
this office for 25 cents. In ordering please state ' " e name 
and number of the patent desired, and remit to M unn & 
Co., 361 Broadway, New York. 

Canadian Patents may now be obtained by the 
inventors for any of the inventions named in the fore- 
going list, provided they are simple, at a cost of $40 
each. If complicated, the cost will be a little more. For 
fuli instructions address Munn & Co., 361 Broadway, 
New York. Other foreign patents may also be obtained. 
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Inside Page, each Insertion - - - 75 cents a line. 
Back Pane, each insertion - - - Si .00 n line. 

The above are charges per agate line— about eight 
words per line. This notice shows the width of the line, 
and is set in agate type. Engravings may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter nress. Advertisements must be 
received at publication office as early as Thursday morn- 
ing to appear in next issue. 



USE ADAMANT WALL PLASTER 

It is Hard, Dense, and Ad- 
hesive. Does not check or crack. 
It is impervious to wind, water, 
and disease germs. It dries in a 
few hours. It can be applied in 
any kind of weather. It is in gen- 
eral use. Licenses granted for the 
mixing,using, and selling. 

Address ADAMANT MFG. CO. 

309 £. Genesee St., 

Syracuse. N. Y. 




ICE-HOUSE AND COLD EOOM.— BY R. 

Q. Hatfield. With directions for construction. Four 
engravings. Contained in Scientific American Sup- 
plement, 59. Price 10 cents. To be had at this office 
and of all newsdealers. 




"Star" 

Foot Lathe 

Swings 

9x25 in. 



L 
A 



Screw Cut- 
ling' Auto- 
matic Cross 
Peed, etc. 



LATHE 



H I Catalogue 
■ ■ ■ Free 



Scroll Saws, 

Circular 
Saws.LathesI £■ H of all our 
Mortisen. | J* I Machinery. 

SenecaTalls Mfg.~Co"„ 695 Water St., Seneca Falls, N, Y. 
THE PHONOGRAPH.— A DETAILED 

description of the new and improved form of the pho- 
nograph just brought out by Edison. With 8 engrav- 
ings. Contained in Scientific American Supple- 
ment, No. 632. Price 10 cents. To he had at this 
office and from all newsdealers. 



SEBASTIAN, MAY&CO'S 



Improved Screw Cutting 



LATHES 



Foot& 
Power 



Drill Presses, Chucks, Drills, 
Dogs, and machinists' and ama- 
teurs' outfits. Lathes on trial 
Cataloguesmailed on application 
165 W. 3d St., Cincinnati. O, 




ROCK DRILLS 

AIR COMPRESSORS, 

MINING AND QUARRYING MACHINERY, 

Ingersoll- Sergeant Rock Drill Co. 

No. 10 PARK PLACE, NEW YORK. 

Send for Complete Priced Catalogue. 



mmm 



AIR COMPRESSORS &! 

GENERAL MACHINERY TOR 

MlNINcTuNNELINGr^''* 

RAND DRILLCo 23 Park Place newyor^Ii" 



SHIP CANALS IN 1889.— A PAPER 

by R. E. Peary. M. Am. Soc. C. E.. giving brief data con- 
cerning every ship canal completed, in progress and 
projected. Contained in Scientific American Sup- 
ment, Nos. 735 and 736. Price 10 cents each. To be 
had at this office and from all newsdealers. 



for Lining Walls 

AND FLOORS TO PREVENT ^ — 
WARMTH ESCAPING ano\^ k «. 



■%f6gk£' 



FREE 



REMINGTON 

Standard Typewriter. 




For Fifteen Years the Standard, and to-day the most 
perfect development of the writing machine, embodying 
the latest and highest achievements of inventive and 
mechanical skill. We add to tile Remington every im- 
provement that study and capital can secure. 

Wyckoff, Seamans & Benedict, New York. 



SETS Or CASTINGS 




OF 



ENGINES 

CATALOGUES 
FREE. 
_ ALSO TOOLS, 
WHEELS. & PARTS OF MODELS 



S^^W^N &. >N>&YR>M* 



S3 PRINTING PRESS 



logue for two stamps. 



Do all your own 
printing. Save 

money. C a t a - 

Kclsey & Co., Meriden, Conn. 



Iitiiing- "Well-Sinking- Machinery. 

Makers of Hydraulic, Jotting, RevOlv- 
1 iiifr, Artesian. Mining', Diamond. Tools, 
i Wells & Prospecting. Engines. Boilers, 
Wind Mills, Pumps, etc., Sold ox 
.Trial. An ENCYCLOPEDIA of 
k l.OOOEngravings.EarthStratiflca- 
~" t tion, Determination of Miner- 
als and Quality of Water. 
jGives Light, finds Gold. 
Mailed for 25 cts. 
gGas Book 25 cts. 
jZ The American 
„_-_nT^S WellWorko, 
gJS(S»grj AURORA. ILLS. 




HERTZ'S EXPERIMENTS.— A PAPER 

by Mr. Joubert, describing some experiments of bis own 
to verify the celebrated ones of Mr. H. Hertz on the in- 
tervention of tl>e external medium in electrical phe- 
nomena. With 2 figures. Contained in SCIENTIFIC 
American Supplement, No. 734. Price 10 cents. 
To be had at this office and from all newsdealers. 



OIL WELL SUPPLY CO. Ltd. 

91 & 92 WATER STREET, 
Pittsburgh, Pa., 

Manufacturers of everything needed for 
AKTMSIAUff "WXIUXiS 

for either Gas, Oil, Water, or Mineral 

Tests, Boilers, Engines, Pipe, 

Cordage, Drilling Tools, etc. 

Illustrated catalogue, price 

lists and discount, sheets 

on request. 





rCE-HOUSE AND REFRIGERATOR. 

Directions and Dimensions for construction, with one 
illustration of cold house for preserving fruit from 
season to season. The air is kept dry and pure through- 
out the year at a temperature of from 34" to 36°. Con- 
tained in Scientific Am krican Supplement No. 116. 
Price 10 cents. To be had at this office and of all news- 
dealers. 




ARTESIAN 

Wells, Oil and Gas W T ells, drilled 
by contract to any depth, from 5C 
to 3000 feet. We also manufacture 
andfurnish everything' required 
todrillandcomplete same. Port- 
able Horse Power and Mounted 
Steam Drilling Machines for 100 to 
600 ft. Send 6 cents for illustrated 
catalogue. Pierce Artesian 
andOil Well Supply Co., 
80 Beaver Street, New York. 



A 



NEW CATALOGU 

OF 

VALUABLE PAPERS 



E 



Contained i n SCIENTIFIC AMERICAN SUPPLEMENT, sent 
tree of charge to any address. 

MUNN <& Co., 361 Brondway, New York. 



ICofoJ* 



u- s 



ELECTRICITY, LIGHT AND HEAT. 

— A lecture by Prof. C. F. Brackett, delivered before 
the New York Electric Club-Facts about electrical con- 
ductors. Production of electric light in the cheapest 
possible way. The relations between the three vibra- 
tory forces and the significance of Herz's recent experi- 
ments. Contained in SCIENTIFIC AMERICAN SUPPLE- 
MENT, Nos. 683 and 6S4. PricelO cents each. To be 
had at this office and from all newsdealers. 




STEEL TYPE for TYPEWRITERS, 

Stencils, Steel Stamps, Rubber 
and Metal Type Wheels, 

New Yoi'k Stencil Worlss, Mfrs. 

100 Nassau Street, New York. 



ABCHITECTPRAL BUM 

Useful, Beautiful, and Cheap. 

To any person about to erect a dwelling house or sta- 
ble, either in the country or city, or any builder wishing 
to examine the latest and best plans fora church, school 
house, club house, or any other public building of high 
Or low cost, should procure a complete set of the ARCHI- 
TECTS' AND BUILDERS' EDITION Of the SCIENTIFIC 

American. 

The information these volumes contain renders the 
workalmost indispensable to the architect and builder, 
and to persons about to build for themselves they will 
find the work suggestive and most useful. They contain 
colored plates of the elevation, plan, and detail draw- 
ings of almost every class of building, with specifica- 
tion and approximate cost. 

Eight bound volumes are now ready and may be ob- 
tained, by mail, direct from the publishers or from any 
newsdealer. Price, $UI0 a volume. Stitched in paper 
covers. Subscription price, per annum, $2.51. Address 
and remit to 

MUNN & CO., Publishers, 

361 Broadway, New York. 
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Founded by Mathew Carey, 1785. 

HENRY CAREY~BAIRD & CO. 

Industrial Publishers, Booksellers, and Importers, 

810 Walnut St.. Philadelphia, Pa.. TJ. 8. A. 

J^"Our new and Revised Catalogue of Practical and 
Scientific Books, 86 pages, 8vo, and our other Catalogues 
and Circulars, the whole covering every branch of Sci- 
ence applied to the Arts, sent free and free of postage 
to any one in any part of the world who will furnish his 
address. 



ELECTRICAL BOOKS 



RECENTLY PUBLISHED. 



Electric Light Installations and Management of 
Accumulators.— A Practical Handbook. BySir David 
Salomons, Bart., M.A. 5th Edition, Revised and En- 
larged, with 100 illustrations $1.50 

" To say that t his book is the best of its kind would be 
a poor compliment, as it is practically the only work on 
accumulators that has been written." — Electrical Review. 

Electrical Instrument-Making for Amateurs.— A 

Practical Handbook. By S. R. Bottone, Author of 
"The Dynamo," etc. With 60 illustrations. Second 

Edition. Cloth $1.20 

Electric Bells and All About Them.— A Practical 
Book for Practical Men. With more than 100 illustra- 
tions. By S. R. Bottone, Author of "The Dynamo." 
" Electrical Instruments for Amateurs," etc. 1889. $1.20. 

Electricity in Our Homes and Workshops.— A Prac- 
tical Treatise on Auxiliary Electrical Apparatus. By 
Sydney K.Walker. With many illustrations. 1889. $1.50. 

Electrical Influence Machines.— Containing a full 
accountof their historical development andtheir mod- 
ern Forms, with instructions for making them. By 
John Gray, B.Sc. 1890 $1.75 

Practical Electrics. — A Universal Handy Book on 
Everyday Electrical Matters, including Connections, 
Alarms, Batteries, Bells, Carbons, Induction, Inten- 
sity and Resistance Coils, Dynamo Electric Machines, 
Fire Risks, Measuring, Microphones, Motors. Pho- 
nographs, Photophones, Storage, and Telephones. 
1889 $0.75 

Practical Electricity. — A Laboratory and Lecture 
Course for first year students of Electrical Engineer- 
ing, based on the practical definitions of the electrical 
units. By W. E. Ayrton, F.R.S. With numerous illus- 
trations. Fourth Edition . 18S9 $2.50 

U" Send for Special Electrical Book Catalogue. 

MUNN & CO., Publishers of the Sci. AM., 

361 Broadway, New York. 



FOR SALE. 

Owing to dissolution of partnership, 

0. E DE LAMATER & CO. 

have closed their extensive manufactory at the 
foot of West 13th Street, New York, disposed of 
Hot Air Pumping Engine and Steam Pump busi- 
ness to the De Lamater Iron Works (incorpo- 
rated 1889), and to close out the remainder, offer 
for sale a very desirable lot of 

Lathes, Planers, Drilling, Shaping, Slot- 
tine, Boring, Cutting Off, Nut Tap- 
ping, Bolt Cutting, and Milling Ma- 
chines, Gear Cutters, Emery Tool 
Grinders, Screw Machines, 
Vises, Lathe and Planer 
Tools, Drills, Taps, 

And a variety of 
Small Tools, Boiler Punching and Shear- 
ing Machines, with lot of Small Tools, 
Anvils, Sledges, Tongs, 
Mocks, Hope, Bolts, Nuts, Washers, Packing, Pipe, 
Fittings, Brass Valves, Bar Iron and Steel, 
Steam Hammers, and three Rider 
Cut-off Engines. 



FOREIGN PATENTS 

THEIR COST REDUCED. 



Tbe expenses attending tne procuring of patents in 
most foreign countries having been considerably re- 
duced the obstacle of cost is no longer in the way of a 
arge proportion of our Inventors patenting their inven- 
tions abroad. 

CANADA,— The cost of a patent in Canada is even 
less than the cost of a United States patent, and the 
former includes the Provinces of Ontario. Quebec, j^ew 
Brunswick, Nova Scotia, British Columbia, and Mani- 
toba. 

The number of our patentees who avail themselves of 
the cheap and easy method now offered for obtaining 
patents In Canada is very large, and is steadily increas- 
ing. 

ENGIjA ND.— The new English law, which went into 
force on Jan. 1st. 1885, enab es parties to secure patents 
in Great Britain on very moderate terms. ABritish pa- 
tent includes England, Scotland, Wales, Ireland and the 
Channel Islands. Great Britain is the acknowledged 
financial and commercial center of the world, and her 
goods are sent to every quarter of the globe. A good 
Invention is likely to realize as much for the patentee 
iu England as his United States patent produces for 
him at home, and the small cost now renders it possible 
for almost every patentee in this country to secure a pa- 
tent in Great Britaiu. where his rights are as well pro- 
jected as in the United states. 

OTHER COUNTRIES.— Patents are also obtained 
on very reasonable terms In France, Belgium, Germany, 
Austria, Russia. Italy, Spain (the latter includes Cuba 
ana all the other Spanish Colonies), Brazil, British ludia 
Australia, and the ot'ner British Colonies. 

An experience of over forty years has enabled the 
publishers of The Scientific American to establish 
competent and trustworthy agencies in all the principal 
foreign countries, and it has always been their aim to 
have the business of the .r clients promptly and proper- 
ly done and their interests faithfully guarded. 

A pamphlet containing a synopsis of the patent laws 
ot all countries, including the cost for each, and othe 
information useful to persons contemplating the pro- 
curing of Datents abroad, may be had on application to 
this office. 

MUNN & CO., Editors and Proprietors of The sci- 
entific American, cordially invite all persons desiring 
any information reative to patents, or the registry of 
trade-marks, in this country or abroad, to call at their 
offices, 361 Broadway. Examination of inventions, con- 
sultation, and advice free. Inquiries by mail promptly 

Address. MUNN & CO., 

Publishers and Patent Solicitors, 

361 Broadway, New York. 
Branch offices: No. 622 and 624 F Street, Pacific 
Building, near 7th Street. Washington. D. C. 
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BASE BALL. — A DESCRIPTION OF 

the great national game of the United States, by an 
English writer, J no. Newton Crane, with diagram of 
the field, and 7 illustrations of players. Contained in Sci- 
fi n'Tific American Supplement, No. ti93. Price 
10 cents. To be had at this office and from all news- 
dealers. 




EVEN THE BROWKIES MAIE PHOTOGRAPHS 

WE MAKE ALL KINDS OF 

PHOTOGRAPHIC OUTFITS FOR AMATEORS. 

Send for our New Illustrated Catalogue and 
copy of Modern Photography. 

Rochester Optical Co., 

18 Aqueduct St., Rochester, N. y. 



DRY AIR REFRIGERATING MACHINE. 

Description of Hall's Improved horizontal dryairrefrig- 
erator, designed to deliver about 10,000 cubic feet ot 
cold air per hour, when running at a speed of 100 revolu- 
tions per minute, and capable of reducing the tempera- 
ture of W above to 5G" ?:>elow zero. With five figures, 
showing plan and side elevation of the apparatus, and 
diagrams illustrative of its performance. Contained in 
Scientific American Supplement, No. t£8S. Price 
10 cents. To be had a> this office and from all news- 
dealers. 



SAVE BELTING! 
SAVE POWER! 
SAVE LABOR! 
SAVE MONEY! 

Order 33f. Trial 
Package. 



Satara Belt Dressing 

is acknowledged absolutely the 
best preparation of the kind on 
the market. Satara Belt Dressing 
preserves belting, at the same 
time rendering possible the run- 
ning of loose belts and doitig away 
entirely with slipping belts. Man- 
ufactured by Lennox & Briggs, 
Leather Mfrs., Haverhill. Mass. 



PROPOSALS. 




STEVENS PATENT 
FIRM JOINT CALIPERS 

Outside. No. 56 A. Price List.— Per pair, 

3 inch. 10.85 1 6 inch, $0.65 1 10 inch, 10.85 

4 " 0.45 8 " 0.75 1 12 " 1.00 

5 " 0.55 1 
Ideal and Leader Spring Dividers and 

Calipers, Ideal Surface Gauges. Depth 
Gauges, and Fine Machinists' Tools. 
^" Illustrated catalogue free to all. 
J. STEVENS ARMS «& TOOL 
CO.. P.O. Box280,ChicopeeFalls,Mass. 



ALUMINUM.— DESCRIPTION OF THE 

method of manufacturing this metal from cryolite as 
practiced at the Alliance Aluminum Works at Wallsend. 
With 3 figures. Contained in Scientific American 
Supplement, No. 731. Price 10 cents. To be had at 
this office and from all newsdealers. 




Barnes' New Sensitive Drill 

Has These Great Advantages: 

The speed of the drill spindle can be In- 
creased or Diminished Instantly) or the 
motion reversed, without stopping the ma- 
chine or shifting bells. More or less driv- 
ing power can be applied to the drill spindle, 
as the size of the drill or the nature of the 
work may demand. 

W. JK. & JNO. BARNES CO,, 
1999 Ruby St., Rockfovd, III. 



f NVENTORS!— We make anything you want from a 
* Screw to Complete Working Model. Inventions per- 
fected, details worked out, drawings made. Repairs. 
Circulars sent. Small private workshops titled with 
lathes and complete outfits of tools to let by the hour, 
day, or week, to inventors for experimenting. 

A. J. WEED & CO., 100 Liberty Street, New York. 



SPYGLASSES fc ASTRONOMICAL 

TELESCOPES 



.^OMATIC -SKIVES EQUATORIAL STANDS, 
AcHfl^OBJt 01 ^ TRANSITS, CLOCKS, 
E YEPIECES fcL ENSESjCHR0N0GRAPH5,&.C. 

cHI3 QUEEN & CO. 



PHILB . P/\. 



CO CCmC File Felt Coverings, 

ODEO 1 wO packings, Sneathings,&c. 

The CHALMERS-SPENCE CO., Mfrs. 
k 59&61 Liberty Street, New York. 



USEFUL BUUKS. 

Manufacturers, Agriculturists, Chemists, Kngineers. Me- 
chanics. Builders, men of leisure, and professional 
men, of all classes, need good books in the line of 
their respective callings. Our post office department 
permits the transmission of books through the mails 
at very small cost. A comprehensive catalogue of 
useful books by different authors, on more than fifty 
different subjects, has recently been published for 
free circulation at the office of this paper. Subjects 
classified with names of author. Persons desiring 
a copy, have only to ask for it, and it will be mailed 
to them. Address, 
MUNN tfc CO.. 361 liroadwuy, New York. 



OSEERRUBBER PACKING P s °tl\Z s Z 



RING PACKING. 

luriON, SPECIALLY ENDORSED FOR HIGH SPEED ENGINES 

partlcOlARSTo ERIE RUBBER C9 ERIE P* U.S.A. 



PULLEYS MAIMUfcK», a. <St F. EEOWN, 

FRICTION CLUTCHES, -a-a, gar^ fi^oo. axr.-g- 



FAMILY ICE MACHINE rjyoperation.I'rice 
$10 to $185. L. Dermieny, 126 West 25th St., New York. 




KEEP CUUL! 

CLARK'S 

Light -Running Ventilating 

FANS. 

Adapted for Ventilating and Dry- 
ing of every description. 
Catalogue free. 
GEO. F. CLARK, 

BoxL, Windsor Locks, Conn. 

Jas. Goldsmith, Agent, 144 B'way, New York. 



SAFE BOILERS FOR AMATEUR WORK 
By 6. D. Hiscox— Description of several types of safe 
steam generators for the use of amateurs — the pipe coil 
boiler, the pipe boiler, pipe sectional boiler. With 3 
Illustrations. Contained In SeiKNTiFIo AMEHIOAN Sup- 
plement, No. 1I>£. Price 10 cents. To be had at this 
office and from all newsdealers. 



CHICAGO NICKEL WORKS. 

MANUFACTURERS OP 

Sohn's Patent Foot Rest. 

And Other MetalSpecialties. 

Wemakeaspeeialty of manufacturing 
on contract all kinds of metal articles, 
small machinery, etc. Have the largest 
niokel-platlngr work e in the west. Obtain 
, our estimate on work and submit merito- 
w rious patents for manufacture and sale. 
CHICAGONICKEL WORKS. 93&9B E.Ohio St. Chicago 




HOW TO MAKE DYNAMO ELECTRIC 

Machines. — By Geo. M. Hopkins. With drawings to scale 
and full directions lor constructing dynamos or different 
sizes. The small machine is intended lor experimental 
purposes. Will heat from 4 to t! inches of platinum wire, 
produce the electric light, decompile water rapidly, 
magnetize steel, ring a large gong, give powerful shocks, 
operate, induction coils, and will, tor temporary use, re- 
places or 10 Bun sen cells. Contained in SUPPLKMENTH 
161 and 599. Price 10 cents each. The larger ma- 
chine produces eight 16-candle lights or one powerful 
arc light. Can be arranged as a series, shunt, or com- 
pound wound machine. Can be run for a short time by 
two or four men. Requires one horse power for con- 
tinued running. Best engravings of dynamo ever pro- 
duced. Details of every part shown. Winding of arma- 
ture and field magnet plainly illustrated. Any intel- 
ligent person with the aid of these drawings and instruc- 
tions may make useful, durable, and effective machines. 
Contained in Supplement 600. Price 10 cents. 
MUNN & CO., Publishers. 361 Broadway, New York. 




Truss Hoop Driving. 



Barrel, Keg, Hogshead 

AND 

STAVE MACHINERY. 

Over 50 varieties manu- 
factured by 

E. & B. Holmes, 

BUFFALO, N. Y. 



Also a full line op Woodworking Machinery. 



2nd 



MACHINERY 



N. Y. Mach'y Depot, Bridge Store 16. Frankfort St., N.Y. 




1 PHOTOGRAPHY MADE EASY. 
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oiMAGIC LANTERNS 

B^iTHii Oil lamps have no equal 
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Drunosals for Machinery and Machine Tools for 
M the fc. S, ,\avy Yard, Mare Island, California. 

May 19. 1890 — Sealed proposals, endorsed ' Proposals 
for Machinery and Machine Tools, for the Mare Island 
Navy Yard, to be opened June 17. 1890," will be received 
at the Bureau of Provisions and Clothing, Navy Depart- 
ment, Washington. I>. C, until 12 o'clock noon, June 17, 
1890, and publicly opened immediately thereafter, to 
furnish at the Mure Island Navy Yard, one universal 
milling machine, one horizontal boring machine, one 
Saunders pipe machine, one pattern maker's lathe, and 
one iron planing machine. Blank forms of proposals, 
containing specifications, etc.. will he furnished on ap- 
plication to the Bureau, the commandant, Mare Island, 
or the Navy Pay Office, San Francisco. Cal. The articles 
must in all cases conform to the Naval standard and pass 
the usual Naval inspection. The Department reserves 
the right to waive defects or to reject any or all bids 
not deemed advantageous to the Government. 

THOS. J. XASIER, Acting Chief of Bureau. 



NOW READY. 



jfr- xperiiOTtal Ss cieijce, 




By Geo. M. Hopkins. 

740 Pages. 680 Illustrations. 

«• 

PRICE, by mail, postpaid S4.00 



SEND for FREE ILLUSTRATED CIRCULAR and 
Table of Contents. 



MUNN & CO., Publishers, 

©«i« of Ste gtitntttit Qmt vkm, 

361 Broadway, New York. 



complete Steam Pump^4 

10 Sizes from I7t°$75 /Q- for 



The Amateur Photographers Hand- 
Book, by Arthur Hope. The Latest and 
beet work on the subject, thoroughly 
practical and clear. The book of all oth- 
ers for the amateur and professional. 
New processes, hitherto unpublished. 
Writes an eminent photograpiiei ."Your 
chapter on Exposures is unique," Beau- 
tiful illustrations. Send fordeseriptive 
circular. Paper covers, ?5 et». Cloth, $1.35. By mail 
on receipt of price. THE JOHN WILKINSON CO., 
Publishers, 55 State Street, Chicago. 



LIME SULPHITE MANUFACTURE 

In the United States.— A paper by Maj. O. E. Michaelis, 
M. Am. Soc. C.E. describing the process of manufactur- 
ing cellulose, for paper making, through the use of bisul- 
phite of lime or magnesia; followed by a paper on the 
chemistry of the piocess, by M. L. Griffin, M.A. Con- 
tained in Scientific American Supplement, Nos. 
7."I3 and 734. Price lOcents each. To be had at this 
office and from all newsdealers. 



P e,b U5?«'MS:ilE 

The Koch Patent tile, for preserving newspapers, Mag- 
azines, and pamnhlets, has been recently improved and 
price reduced. Subscribers to the Scientific Ameri- 
can and Scientific American- supplement can be 
supplied for the low price of $1 .50 by mail, or $1.25 at the 
office of this paper. Heavy bopird pides; inscription 
"SCIENTIFIC AMERICAN" in gilt. Necessary for 
every one who wishes to preserve the paper. Address 
MUNN & CO.. Publishers Scientific American. 



THE BEST LIME KILN KNOWN 

or no pay. C. D. PAGE, Rochester, N. V. 



WESTERN MINERAL WOOLCh 




DEAF: 



■NESS & HEAD NOISES CURED by 

Peck's INVISIBLE TUBULAR EAR 
■mm*- — ,« *_ CUSHIONS. Whispers heard Com- 
fortable. Successful where all Remedies fail. Illa.Dook& 
proof sfree. Address F. HISCOX, 853 Broadway, New York. 



NATIONAL 



TUBE GLEANER 




RANKS THE HIGHEST 

Endorsed by the best Engineers. 

CHALMERS-SPENCE CO. 

Office, 59 Liberty Street, 

Works, 419-425 E. Eighth St.,New York 



f=i -^ IvanDuzen&TIft 
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THEGIRARD HYDRAULIC RAILWAY. 

—Description of a railway which has excited much tech- 
nical interest in Europe and America, and which threat- 
ens t<» revolutionize both the method and speed of 
traveling, when the expense of laying the line shallhave 
been brought within moderate limits. With 8 figures. 
Contained in Scientific American' Suppi^ment, 
No. 71 7. Price 10 cents. To be had at this office 
and from all newsdealers. 

MODEL MAKERS-MACHINISTS. 

Wanted. An estimate on an Automatic Machine to 
manufacture a Small Bent Wire Novelty. Kor partic- 
ulars, address N. Y. & L. L. It. Co,, 1U Hast Itlth St., N, Y. 

CflD CAI C Patent No. 423,6211. Improved Band 
rUII wHLEi Cutter and Feeder for Threshing 
Machines. Simpleanddurable. For further particulars, 
address William Plowright, Blaudinsville, Illinois. 

FOR SALE AT A BARGAIN! 

The plant lately owned by the gagamore Manufactur- 
Iuk Company, formerly the Victor Mower Company, 
consisting of Machine Shop witli Iron and Wood Work- 
ing Machinery, a Large Foundry with complete outfit. 
Steam Engine and Boiler, Storehouses, eic. Located on 
the Boston & Albany Railroad at Niveiville, N. Y. (Kin- 
derhook Station, near Albany). Railroad track runs 
into the works. For particulars enquire of the 

FARMERS NATIONAL BANK. 
F. C. HAVILAND, Cashier. Hudson, N, Y. 

Jhe g cientific fl merican 

"PUBLICATIONS FOR 1890. 

— o — 
The prices of the different publications in the United 
States, Canada, and Mexico are as follows : 

RATES BY MAIL. 
The Scientific American {weekly one year . $3,00 
The Scientiiic American Supplement (weekly), one 

year 5.00 

The Scientific American, Spanish Edition (monthly) 
one year 3.00 

The Scientitic American, Architects and Builders 

Edition (monthly), one year 2.50 

COMBINED RATE?. 

The Scientific American and Supplement, . . $7,00 

The Scientific American and Architects and Build- 
ers Edition, 5.00 

The Scientific American, Supplement, and Archi- 
tects and Builders Edition 9.00 

Proportionate Rates for Six Months. 

This includes postage, which we pay. Remit by pogtaj 
or express money order, or draft to order of 

MUNN & CO., 361 Broadway, New York. 



WORKING MODELS & LIGHT MACHINERY. INVENTIONS DEVELOPED. Semi for Model Circular. Jones Bros. E Co., Ciirii. 0. 
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lifCcipertisemenf©. 



* -*> cents a line. 
- Si .00 11 line. 



Inside Page, each insertuin 
Hack I'nge, ench insertion 

The above are charges per agate line- about eight 
words per line. This norice shows the width of the line, 
and is set in agate type. Engravings may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the let rer press. Advertisements must be 
received at publication office as early as Thursday morn- 
ing to appear in next issue. 



Victor Bicycles! 

For pleasure, business, recrea- 
tion, and lor anything you 
could use a bicycle for. 
VICTORS ARE BEST ! 
Send for catalogue. 

Overman Wheel Co., Makers, 

Chicopee Falls, Mass. 




THE COPYING PAD.— HOW TO MAKE 

and how to use; with an engraving. Practical directions 
how to prepare the gelatine pad, and also T he aniiineinb 
by which the copies are made; how to apply the written 
letter to the pad; how to takeoff 1 copies of the letter. 
Contained in Scientific American Supplement, No. 
43N. Price 10 cents. For sale at this office and by all 
newsdealers in allparts of the country. 




THE FRED K CRANE CHEMICAL CO 

in SHORT HILLS, N.J.-BOX 9IA- w# 

'APONS. BRUSH & DIP. LACQUERS. VARNISH. SHELLACS.BLACKS, BRILLIANT & DEAD. 
JAPANS AIR DRYING. ENAMELS,TRANSPARENT, FOR METAL AND WOOD. PROOF AGAINST 
ACIDS AND ALKALIES. —WRITE FOR CATALOGUE.— 




A Substitute for Coal or Coke. 100 Gallons of Oil against 'J, 400 Pounds of Coal. 

A SYSTEM FOR BURNING CRUDE PETROLEUM. 

The best practical results obtained by the manufacturers of Steel, Drop Forgings. Brass Works, 
Bolt and Nut Works, and many other branches of commercial product. 
We invite proposals and will give estimates for the alteration or construction of works under our 
system. THE STANDARD Oil- FUEL BURNER CO., Fort Plain, N. V. 



and Experimental 



WORKING MODELS wanr* order. 

Inventions developed. Accurate and intricate work 
a specialty. N. Bblandsen, 107 Rivinijton St., N. \ . 




COMPTOMETER 



All Arithmetical problems are 
solved rapidly and accurately by 
the Comptometer. Itisoperated 
by keys like the typewriter and 
| gives entire relief from mental 
I strain. It is the only machine 
j on which addition can be per- 
¥ formed faster than with the pen- 
- oil, and is adapted to all com- 
mercial and scientific computa- 
tions. 

" We feel that we could not do without it, without 
causing us great inconvenience."— Geo. L. Chase, Pres- 
ident Hartford Fire Insurance Co, 

"It not only does the calculations many times quicker, 
but it also saves time in not having to write down the 
numbers for calculation."— Dr„ Daniel Draper, Ph.D. 
Director Meteorological Observator y , Central Park, NeivYork 

" 1 find it invaluable in adding up long columns of fig- 
ures, and can safely say that I can do twice as much 
work with the machine."— V. W. Souls, Registry Clerk, 
North Chicago Street Ry. Co, 

" Have found it a great help for accurate and rapid 
work in multiplication. 7 '— W. II. Hitt, Chicago Copper 
Refining Co. 

"This bank purchased a Comptometer of the Felt & 
Tarrant Mf g.Co.. and have used it for the past year in the 
work of adding long columns of figures. It has proved 
a valuable help, and we would not like to be without it." 
W. A. Shaw, Cashier of the Merchants' and Mann factor* rs" 
National Bank, Pittsburgh, Pa. 

Send for circular. FELT «fc TARRANT MFG. 
CO., 5*4 Illinois Street, Chicago. 




THE STEAM ENGINE; ITS PRINCI- 

pies, its development, its future and perfection.— A pa- 
per by E. N. Dickerson, giving an outline of the history 
of the steam engine, and discussing the principles upon 
whieh It operates and which limit its capacity. With 2 
figures. Contained in Scientific American - Supple- 
ment, No. 686. Price 10 cents. To be had at this 
office and from all newsdealers. 




Lathes, Chucks, 

AND TURNING TOOLS, 

Of all Standard Makes. 

Send stamp for Illustrated Cata- 
logue. 

WM. P. WALTER'S SONS, 

1233 Market St., Philadelphia, Pa. 



NEW KODAKS 




You press the button, 
we do the rest." 



} Seven New 
Styles and 

Sizes 

ATX LOADED WITH 

Transparent 
Films. 

For sale by all Photo. Stock Dealers. 

THE EASTMAN COMPANY, 

Send for Catalogue. ROCHESTER, N. Y. 



THE TEACHING OF SCIENCE.— 

Report of the British Association Committee appointed 
f orthe purpose of inquiring intoand reporting upon the 
present methods of teaching chemistry. Contained in 
Scientific American Supplement, Nos. 734 and 

?'35. Pi ice ten cents each. To be hadatthis office and 
rom allnews dealers. 




NICKEL 

electrTplating 

APPARATUS 

AND 

MATERIAL 

HANS0N.VANWIHKLE&C0. 

NEWARK, N.J. 
92 LIBERTY ST.iN.Y.. 





Hosk'ms' Patent Hydro-Carbon 

BLOW-PIPE 

AND ASSAY FURNACES- 
No dust. No ashes. Cheap, 
effective, economical, port- 
able, and automatic. 
Send for Price List. 
W. Hoskins, 81 S. Clark St., 
Room 50, Chicago, 111. 



J ENKINS B ROS. V ALVES ! 

JENKINS BROS., 71 John St., N. Y.; 105 Milk St., 
Boston; 21 North 5th St.,Phila.; 54 Dearborn St., Chicago. 



« A 1M# ft Wanted 50.000 Sawyers Q JL Mf « 
gfc M ww 9 a n d Lumbermen t o 9 #* ww ^) 

A^^ send ustheir full address for a copy of Em- m 
erson's B3T* Book of SA WS. We are first ^k 
to introduce Natural Gas for heating and ^^ 
• tempering Saw** with wonderful effect up- 



W tempering saws witn wonaerrui enect uP-%*# 
on improving their quality and toughness, ww 
enabling us to reduce prices. Address „___ 

S EMERSON, SMITH & CO. (Ltd.), O 
Beaver Fulls, Pa. O 




The CHANDLER 

WATER MOTOR 



Works well on 
Pressures. 



I, on and High 



Single, Duplex, Triple, and Quad- 
ruple Automatic PISTON MO- 
TORS, adapted to all classes of Atwk. 
Send for Circulars. 

WM, H. LOCK, Buffalo, N. Y. 



INVENTORS and others aesirin_' new articles manufac- 
tured and introduced, address P. O. Box 80. Cleveland, O. 



Catalogue free. Address Typewriter Department, 
POPE MFG. CO., Boston, New York, Chicago. 



The MOTOR of 19th CENTURY. 

Can be used Any Place, to do Any 
Work, and by Any One. No Boiler! 
No Fire! No Steam! No Ashes! 
No Gauges! No Engineer! A per- 
fectly safe Motor for all places and 
purposes. Cost of operation about one 
cent an hour to each indicated horse 
power. For circulars, etc., address 

tccomy, Reiiabiiny, Charter Gas Engine Co. 

Simplicity, Safely. P. O. Box 148, Sterling:, III. 




JJS ELEVATORS 

THE STANDARD OF THE WORLD 

For all kinds of PASSENGER and FREIGHT 
Elevator Service. 

OTIS BROTHERS & CO. 







General Unices, 



NEW YORK. 



GRAVES " : 



LEVATORS. 



NEW YORK. BOSTON. ST. LOUIS . DE 




ON GAS ENGINES. — A VALUABLE 

paper by E. Delamare-Debouttevllle, touching upon the 
history of eras motors in general, and describing in de- 
tail the "Simplex" engine invented by the author and 
Mr. Malandin. With 23 figures. Contained in Scientific 
American Supplement. Nos. 715 and 7 1 tf . Price 10 
centseach. To be had at this office and from all news- 
dealers. 



TO BUSINESS MEN 

The value of the Scientific American as an adver- 
tising medium cannot be overestimated. Its circulation 
is many times greater than that of any similar journal 
now published. It goes into all the States and Territo- 
ries, and is read in all the principal libraries and reading 
rooms of the world. A business r:ian wants something 
more than to see his advertisement in a printed news- 
paper. He wants circulation. This he has when he 
advertises in the Scientific American. And do not 
let the advertising agent influence you to substitute 
some other paper for the Scientific American, when 
selecting a list of publications in wmen you «ecide it is 
for your interest to advertise. This is frequently done, 
for tne reason tnat tne agent gets a larger commission 
from the papers having a small circulation than is allow- 
ed on the Scientific American. 

For rates see top of first column of this page, or ad- 
dress MUNN iSc CO.. Publishers, 

361 Broadway* Mew York. 



CAS & GASOLINE ENGINE 




OPERATED with COAL 
and OTHER MANUFAC- 
TURED GASES AND 
GASOLINE. 

RELIABLE AND 
ECONOMICAL. 

Fully Warranted 

VAN DEZEN 

Ifias & Gasoline Engine Co. 
53 E. 2d St., Cincinnati. O. 



S cientific [}ook Catalogue 



RECENTLY PUBLISHED. 

Our new catalogue containing over 100 pages, Includ- 
ing works on more than fifty different subjects. Will be 
| mailed tree to any address on application. 

MUNN Sc CO., Publishers Scientific American, 

361 Broadway, New York. 
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1 FINE GRAY IRON ALSO STEEL 
- ■) CASTINGS FROM SPECIAL RNS 

T» 0EVl,N * co ^ F ~l° J ^ p fi&$ 

J IW LEHIGH AVE. * AMERICAN ST. PH1LA . t , *"D \K 



T HE 



Sftitntitit ^mtvmn 

ESTABLISHED 1S46. 

The Most Popular Scientific Taper in the World. 



Only $3.00 a Year, including Postage. Weekly* 
32 Numbers a Year. 



When, writing to us please mention Scientific American'. 
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HE PENNA. DIAMOND DRILL & MFG. CO. 

BIKDSBOKO, PA., Builders of High Class 
Steam Engines. Diamond Drilling and General 
Machinery. Flour Mill Rolls Ground and Grooved. 



GATES ROCK & ORE BREAKER 

Capacity up to 150 yards per hour. 

Has produced more ballast, road 
metal, and broken more ore than 
all other Breakers combined. 
Send for Catalogues. 

CATES IRON WORKS 

SO C So. Clinton St., 

CHICAGO. 

215 Franklin St.. Boston. Mass. 




95 MILK ST., BOSTON, MASS. 



PATENTS! 

M KSSItS. MUNN & CO., in connection with the publi- 
cation of the Scientific American', continue to ex- 
amine improvements, and to act as Solicitors of Patents 
for Inventors. 

In this line of business they have had forty-one years 1 
experience, and now have nnequaled facilities for the 
preparation of Patent Drawings, Specifications, and the 
prosecution of Applications for Patents in the United 
States, Canada, and Foreign Countries. Messrs. Mann & 
Co. also attend to the preparation of Caveats, Copyrights 
for Books, Labels, Reissues, Assignments, and Reports 
on Infringements of Patents. All business intrusted to 
frhem is done with special care and promptness, on very 
reasonable terms. 

A pamphlet sent free of charge, on application, con- 
taining full information about Patents and how to pro- 
cure them; directions concerning Labels, Copyrights, 
Designs, Patents, Appeals, Reissues, Infringements, As- 
signments, Rejected Cases. Hints on the Sale of Pa- 
tents, etc. 

We also send, free of charge, a Synopsis of F'oreign Pa- 
tent Laws, showing the cost and method of securing 
patents in all the principal countries of the world. 
MUNN & CO., Solicitors of Patents, 
3ttl Broadway, New York. 

BRANCH GKPlCEd.-No.fi22 and fi24 F Street, Pa- 
cific Building, near 7th Street, Washington, D. C. 



This Company owns the Letters Patent 
granted to Alexander Graham Bell, March 
7th, 1876, No. 174,465, and January 30th, 
1877, No. 186,787. 

The transmission of Speech by all known 
forms of Electric Speaking Telephones in- 
fringes the right secured to this Company 
by the above patents, and renders each 
individual user of telephones not furnish- 
ed by it or its licensees responsible for such 
unlawful use. and all the consequences 
thereof, and liable to suit therefor. 



•TOOL AGENTS WANTED 
>n every SHOP ir\ the United States. 

— ^ Send IOci'or Catalogue. stationery &c. -2 — 
THE FINEST OF MECHANICAL TOOLS A SPECIALTY. 
C.B.JAMES, 98 LAKE ST. CHICAGO. 



THE '*ALLAItD" SPIRAL SCREW DRIVER 

Screws are turned in by pushing the driver. 



$1.50 



$1,50 



The Axfokd & Berkele Co.. P. O. Box 20W, 
Sample, $1.60. 71 Chambers Street, New York City, 



I VANDUZENS%= 

• Loose • pulley- oiler 



|jif« imitators are making Oilers 

JE WHICH ARE INFRINGEMENTSON OUR 

",., i 0PA J E t N T Ss VANbUZEHaTlFT 
WnteforCatalooue. cin-ti o. 



ELECTJtO MOTOR. SIMPLE. HOW TO 

make. By G. M. Hopkins.— Description of a small electro 
motor devised and constructed with a view to assisting 
amateurs to make a motor which might be driven witn 
advantage by a current derived from a battery, and 
which would have sufficient power to operate a foot 
lathe or any machine requiring not over one man power. 
With 11 figures. Contained in Scikntific American 
Supplement. No. 641. Price 10 cents. To be had at 
this office and from all newsdealers. 
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POP SAFETY VALVE 

WATER RELIEF VALVE 
IMPROVED STEAM GAGE 

STEAM ENGINE INDICATOR 

Single Bell Chime Whistle, and all Instruments 

used in connection with Steam, Air and Water. 

Sole Agents for Clark's Linen Fire Hose. 

NEW YORK. LONDON. 

CROSBY STEAM GAGE & VALVE CO. &"•&%£ 




ON MECHANICAL ENGINEERING 

in Electrical Industries.— An address by Prof. John 
Perry. D.Sc , F.R.S., discussing the importance to elec- 
tricians of a thorough knowledge of engineering. Con- 
tained in Scientific American Supplement, No. 
7 '27 . I 'rice 10 cents. To be had at this office and from 
all newsdealers. 



Do it yourself. Cir- 
cular press $8. Size 
v& * j • a. for small newspa- 

■* * A*A*JA**& thmgeasy, printed 
_ rules, send two stamps for Catalogue to 
KE1,MV & CO., Meriden, Conn. 




Cheap 



CHEMICAL ICE MACHINES 

Steam and Belt Machines to make 700 Pounds 

Ice in Twenty-four Hours. 

c xx. x>:b lamateb. eb co.» 

Foot West 13th St., Mew York. 



CUTLER DESK. 1 



BEST IN THE WORLD. 

A. CUTLER & SON., 

i BUF F ALO, N.r., U . S . A. 



This widely circulated and splendidly Illustrated 
paper Is published weekly. Every number contains six- 
teen pages of useful information and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam Machinery, 
New Inventions. Novelties in Mechanics, Manufactures, 
Chemistry, Electricity, Te egraphy. Photography, Archi- 
tecture, Agriculture. Horticulture, Natural History, etc. 
Complete List of Patents each week. 

Terms of Subscription.— One copy of the Scien- 
tific American will be sent for one year— 32 numbers- 
postage prepaid, to any subscriber in the United States, 
Canada or Mexico, on receipt of three dollars by the 
publishers; six months, $1.50; three months, $1.00. 

Clubii.— Special rates for several names, and to Post 
Masters. Write for particulars. 

The safest way to remit is by Postal Order, Draft, or 
Express Money Order. Money carefully placed inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but is at the sender's risk. Ad- 
dress all letters and make all orders, drafts, etc., pay- 
able to 

Xv£TT0ST£T cSc CO-, 

361 Broadway, New York. 



Scientific American Supplement. 

This is a separate and distinct publication from 
Thk Scientific American', but is uniform therewith 
in aize, every number containing sixteen large pages full 
of engravings, many of which are taken from foreign 
papers, and accompanied with translated descriptions. 
The Scikntific American Supplement Is published 
weekly, and includes a very wide range of contents. It 
presentsthe most recent papers by eminent writers in 
all the principal departments of Science and the 
Useful Arts, embracing Biology, Geology, Mineralogy, 
Natural History, Geography, Archaeology, Astronomy, 
Chemistry, Electricity, Light. Heat, Mechanical Engi- 
neering, Steam and Railway Engineering, Mining, 
Ship Building, Marine Engineering, Photography, 
Technology, Manufacturing industries, Sanitary En- 
gineering, Agriculture, Horticulture, Domestic Econo- 
my, Biography, Medicine, etc. A vast amount of fresh 
and valuable information obtainable in no other pub- 
lication. 

The most important Engineering Works, Mechanisms, 
and Manufactures at home and abroad are illustrated 
and described in the Supplement. 

Price for the Supplement for the United States and 
Canada, $5.U0 a year, or one copy of the Scientific Am- 
erican and one copy of the Supplement, both mailed 
for one year for $7.00. Single copies 10 cents. Address 
and remit by postal order, express money order, or check, 

MUNN & Co., 301 Broadway, N. V., 
Publishers Scientific American. 



Building Edition. 

The Scientific American Architects' and 
Builders' Edition Is issued monthly. $2.50 a year. 
Single copies, 25 cents, forty large quarto pages, equal 
to about two hundred ordinary book pages ; forming a 
large and splendid Magazine of Architecture, rich- 
ly adorned with elegant plates in colors, and with other 
line engravings; illustrating the most interesting ex- 
amples of modern Architectural Construction and 
allied subjects. 

A special feature is the presentation In each number 
of a variety of the latest and »e?t plans for private resi- 
dences, city and country, including those of very mod- 
erate cost as well as the more expensive. Drawings in 
perspective and in color are given, together with full 
Plans, Specifications, Sheets of Details, Estimates, etc. 

The elegance and cheapness of this magnificent work 
have won for it the Largest Circulation of any 
ArchiLectural publication in the world. Sold by all 
newsdealers. $2.50 a year. Remit to 

MUNN & CO., Publishers, 

361 Broadway, New York. 

PRINTING INKS. 

THE "Scientific American" is printed with CHAS. 
ENBU JOHNSON & CO.'S INK, Tenth and Lom. 
bard Sts., Pliila.. and 47 EoBe St., opp. Dnane St., N. Y. 
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